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STANOIL Industrial Oil 
fough performer 
in delicate operation 


A. T. Wallace (right), President of Wallace Tool and Die Com- 
pany, and Standard Oil lubrication specialist, H. A. Peterson, 
check sensitivity of new Cincinnati Hydro-Tel Milling Machine 
which uses STANOIL as hydraulic medium. Howard Peterson has 
been providing technical sorvice to customers since joining 
Standard Oil. He is a graduate of General Motors Institute. 
Howard's customers find this experience pays off for them. 
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Delicate operations with metal re- 
quiring almost a surgeon’s skill are 
every day stuff to Wallace Tool and 
Die Company, Indianapolis. Re- 
cently, they purchased a Cincinnati 
Hydro-Tel Milling Machine for 
their highest precision work. They 
selected Stanoit Industrial Oil for 
the hydraulic medium. The reason 
for choosing STANOIL: they wanted 
a hydraulic fluid that could deliver 
high performance. They wanted a 
clean hydraulic system, free of de- 
posits that might clog filters and 
interrupt operations. They wanted 
smooth operation without pump 
chatter and without foam. They got 
these with STANOIL. 


How did Wallace Tool and Die 
come to choose STaNno1L? The an- 
swer is not hard to find. They had 
used Stanoit for hydraulic sys- 
tems throughout their plant for 
many years. It has given them the 
results they wanted so it was natu- 
ral to pick Strano for their new 
Cincinnati machine. 


With STANOIL the machine per- 
forms the delicate operation of 
contour tracing with only 3! 
ounces of pressure needed to con- 
trol the milling cutters. STaNoIL 
gives them smooth, steady, unin- 
terrupted performance. 


STANOIL can serve you. In the 
Midwest a lubrication specialist at 
your nearby Standard Oil office 
will be glad to show you. Call him. 
Or contact Standard Oil Company, 
910 South Michigan Avenue, Chi- 
cago 80, Illinois. 


STANDARD 


STANDARD OIL COMPANY (Indiana) | 





Repower Oil Well Drilling Rig 
with COTTA Reduction Units 


*...performing very well 
—certainly smooth and quiet’’ 


Two Diesel engines and Cotta Reduction Units 
arranged in tandem for repowering oil well drilling 


rig and slush pump. 


Cotta Reduction Units come in a broad range of 
ratios, with input torque from 150 to 1350 foot pounds. 
For use on pumps, cranes, shovels, rock crushers, 
generators, etc. Particularly suited for adjusting 
high-speed Diesel output to the rpm of slower-speed 
units. Each Reduction unit is COTTA precision 
engineered throughout. Do you have a rebuilding or 
speed reduction problem? 


THIS INFORMATION WiLL HELP YOU 


Diagrams, capacity tables, dimensions and complete 
specifications sent free on request. Just state your 
problem — COTTA engineers will help you select the 
right unit for best performance. May we work with you? 


COTTA TRANSMISSION CO., ROCKFORD, ILLINOIS 





Service 


An 
Assurance 
a 
Dependable 


HEAVY-DUTY 
REDUCTION UNITS 


“Engineered-to-order’’ 
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Weight-saving frameless type van built of chro- 
mium-nickel stainless steel retains impressive 
beauty of silvery white metal despite wear and 
tear of travel. Deadweight reduction holds down 


operating and maintenance costs for Piedmont 
Mountain Freight Lines, of Charlotte and North 
Wilkesboro, North Carolina. Van produced by 


Black Diamond Trailer Co., Inc., Bristol, Va. 


Stainless steel adds capacity, yet cuts weight 


THE Bopy of this 32-foot trailer is fabricated from 
Type 301 chromium-nickel stainless steel. 

High mechanical properties of Type 301 helped 
the designer dispense with the frame, and reduce 
deadweight, yet increase over-all strength of the 
van. 

As a result, the unit carries additional payload 
without a corresponding increase in axle loading. 
But this isn’t the only advantage afforded by stain- 
less steel. 

The good forming and welding qualities of Type 
301 permit swift, simplified fabrication, and make 
it easy to strengthen the sides with an integral- 
column ribbed construction offering exceptional re- 
sistance to side-bulging. 


a 


2 


THE INTERNATIONAL NICKEL COMPANY, INC. 


Particularly important to body-builders, stain- 
less steels containing nickel provide not only high 
strength, but also ample toughness to withstand 
impact and battering, wear and abrasion. Resistant 
to corrosive attacks of rain, sleet, ice and atmos- 
phere, these steels retain their silvery white beauty 
and remain easy to clean and keep clean. 

Where you want long, money-saving perform- 
ance, put stainless steel on the job. Leading steel 
companies produce austenitic chromium-nickel 
stainless steels in all commercial forms. We'll be 
glad to help you select exactly the right type of 
stainless for your specific needs. Send us details of 
your application for our suggestions. 


67 Wall Street 
New York 5, N.Y. 
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Sets nuts/4. times as fast 


Wwhhildy 


NEW ROTOR IMPACT WRENCH 


pays for itself ih 9 weeks 


JOB: Setting hex and socket nuts in gearless drill heads. Tool used Gives you 2100 solid 
only 25% of productive time. blows per minute 


FORMERLY: By hand. Required 2 minutes per head. Often scored 
Enished surface. to KO your 
NOW: Use new Rotor J-2 Impact Wrenches. Time cut to 0.5 minute. high costs. 


RESULTS: 4 times as fast. Savings paid for new Rotor Wrenches in 
8.7 weeks. Eliminates scoring of surface. 


A demonstration in your shop can show how these new Rotor tools ASK FOR : 
can save you money! No obligation. Call your nearby Rotor analyst! BULLETIN \\ 


No. 41 


THE ROTOR hole) Fes 


LEVELAND, OHIO 
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F-84F: swept-wing, super-fast and smooth 


A new standard in smooth, comfortable flight for jet aircraft has 
been established with the use of the first volume-produced resilient 
mountings for jet engines. Lorp bonded rubber mountings are being 
used to isolate engine vibrations on the F-84F ‘“*Thunderstreak”’. 

The entire 2500-pound weight and 7200-pound thrust of the power 
plant, a Curtiss-Wright J65 jet engine, is carried by the specially- 
designed Lorp three-point suspension system. The Lorp bonded 
rubber engine mountings were designed to withstand the extremely 
high operating temperatures. 

On most of our modern aircraft—jet, turboprop and reciprocating 
—LorD mountings provide increased comfort and greater safety 
through the reduction of noise level and pilot fatigue from vibrations. 
For more information on Lorp bonded rubber products, call your 
nearest Lorp Field Engineer, or write the home office, Erie, Pa. 
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designers 

and producers 
of bonded 
rubber 
products 


SONDED anuBee™ since 1924 


NEW YORK, N. Y. - Circle 7-3326 ¢ PHILADELPHIA, PA. - LOcust 4-0147 
CLEVELAND, OHIO - SUperior 1-3242  « DAYTON, OHIO - Michigan 8871 
DETROIT, MICH. - TRinity 4-2060 . CHICAGO, ILL. - Michigan 2-6010 
DALLAS, TEXAS - Riverside 3392 * LOS ANGELES, CAL. - HOllywood 4-7593 


“In Canada — Railway & Power Engineering Corporation Limited” 


LORD MANUFACTURING COMPANY « ERIE, PENNSYLVANIA 
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IT’S QUIET 
ON THE MEZZANINE 
»»-WHILE THE MEN BELOW 


rivet 


-»» NOT 15 FEET AWAY! 


This is a riveting line at the Irving Subway 
Grating Co., Long Island City, New York. Yet 
you cannot hear the riveting! Why? Because it’s 
done with Hannifin “Hy-Power,” the modern 
cold-squeeze riveting method. 

Compact “Hy-Power” Portable Yoke Riveters 
quietly exert the force. The power is supplied 
by “Hy-Power’’ Hydraulic Pressure Generators 
(you see them right up there beside the man 
who is consulting the files) . . . compact, single 
units that include motor, pump, oil reservoir, 
control valves and high pressure intensifier. 


HOW TO REDUCE YOUR 
RIVETING COSTS 


Do it the “silent squeeze” way with Hannifin 
portable and stationary yoke riveters which are 
available in capacities from 7% to 100 tons 
(more in multiple). It’s a fast method. It’s a 
method that assures complete uniformity of 
every rivet. It’s a safe method; for while a 
touch of a button starts the ram, the stroke 
may be interrupted and the ram reversed at 
any point in the cycle, simply by releasing the 
control button. 
See your Hannifin representative who will 
demonstrate why ‘“‘Hy-Power”’ riveting and 
punching equipment has a place in your pro- WRITE FOR BULLETIN 150 
duction picture. Hannifin Corporation, 1101 S. ot 
Kilbourn Ave., Chicago 24, Illinois man CORmETERD Steep Ok CRE 
” F “*Hy-Power’’ Hydraulics. Your 
copy sent on request. 


do ALL you can do... with 


HAN NIFIN 


Air and Hydraulic Cylinders - Hydraulic Presses - Pneumatic Presses + "Hy-Power” Hydraulics - Air Control Valves 
Hannifin Corporation, 543 S. Wolf Rd., Des Plaines, III. 
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Improved fiber gasket 
seals at flange pressures 
as low as 8O0O psi 


Armstrong CS-301 Accopac® becomes impervious to both 
liquids and gases at flange pressures as low as 800 psi. As 
a result, CS-301 is extremely useful in lightweight metal 
assemblies. It conforms to the normal irregularities in 
stamped flanges, even under the light bolt pressures these 
flanges usually require. 

Equally important, Accopac has amazingly high crush 
resistance. It will withstand test loads as high as 100,000 
psi without damage. (Conventional plant fiber sheet pack- 
ings in the same tests often rupture at loads between 
20,000 and 50,000 psi.) This means that Accopac can be 
used in heavy joints where pressures in local areas may be 
far above normal flange loading because of uneven or non- 
parallel surfaces. 

Accopac won’t shrink or dry out, either. It’s made by a 
patented beater-saturation process which blends fiber and 
finely ground cork with a non-volatile, non-extractable 
latex binder. Even in alternately wet and dry applications, 
the binder-fiber structure remains intact. 

If you’d like more information about CS-301 Accopac, 
write for samples and data sheet to Armstrong Cork Com- 
pany, Industrial Div., 7004 Imperial Ave., Lancaster, Pa. 


PERCENT COMPRESSION 


LOAD IN PSI 


HIGH COMPRESSIBILITY of Accopac CS-301 is shown by load-compres- 
sion curve. With light metal flanges, this compressibility allows gaskets 
to conform to surface irregularities and seal without distorting flange. 


(Armstrong accorac 


... used wherever performance counts 
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ELECTRONIC 
CONTROLS 


Can Solve Your Adjustable Speed Problems 


Dynamatic electronic controls with their 
simplicity, low maintenance, easy acces- 
sibility, and small space requirements, 
when used with Dynamatic Eddy-Current 
Drives, provide the solution to most ad- 
justable speed drive problems. 


The excitation required by Dynamatic 
eddy-current equipment is of very small 
magnitude compared to the drive capac- 
ity. For example, a 440 watt control is 
capable of controlling the torque or 
speed output of a 400 HP drive. Control 
and excitation power is taken directly 
from AC lines without the need of cum- 
bersome and complicated convertors, with 
their installation, ventilation, and main- 
tenance problems. 


Since the control elements have a very 
high amplification factor, even the largest 
couplings may be easily and conveniently 
controlled with small adjusting poten- 
tiometers. 


ELECTRONIC CONTROL 


1 
AND MOTOR STARTER CONTROL 


STATION 
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The small illustration shows the mini- 
mum of typical components necessary to 
obtain adjustable speed with Dynamatic 
eddy-current equipment. Speed regulation 
requirements on the order of 1/10 of 1 
per cent of drive top speed are easily 
and economically accomplished with suit- 
able control modifications. With low 
powered reliable electronic components, 
requirements to suit almost all drive 
problems are easily met without appre- 
ciably increasing the cost or size of the 
control components. 


The following outline of operation will 
indicate the many advantages of this 
Dynamatic control equipment. 


EATO 
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Standard electronic control package with hinged cover and 
chassis for easy accessibility to control components. All 
resistors and condensers are embedded in an easily re- 
placed assembly. The drive motor starter can also mount 
in the control enclosure, which measures 25” x 19” x 14”. 


Direct current excitation applied to the 
Dynamatic Drive coil modulates the 
strength of the magnetic fields and con- 
sequently, the amount of torque devel- 
oped at any rate of slip between the 
rotating input and output members. So 
that the drive may satisfy load and speed 
demands, this direct current must be 
varied automatically. 


Because of the drive’s small power de- 
mands, rectification of easily available 
alternating current to direct current is a 
simple procedure. A gas-filled thyratron 
tube is all that is needed to accomplish 
the conversion from AC to DC. A recti- 
fier used in conjunction with the thyra- 
tron tube, plus the highly inductive eddy- 
current drive coil, provides a smooth 
flow of direct current as required by 
the drive. 


To obtain desired performance, a means 
of varying the amount of current to the 
drive coil must be provided. The thyra- 
tron tube provides this function in that 
the grid of the tube, influenced by an AC 
rider wave imposed upon the DC grid 
voltage, permits a smooth change in 
drive coil voltage from zero up to the 
available maximum. 





DYNAMATIC DIVISION 


A permanent magnet alternator, driven 
by the output shaft of the Dynamatic 
Drive, generates a voltage in direct pro- 
portion to speed. This voltage directed 
to the electronic control is utilized to 
maintain pre-set speed. With a reduction 
in load, speed tends to increase, but the 
generator signals the control so that the 
drive coil current decreases, slowing 
down the unit. Conversely, should the 
load increase, the drive tends to slow 
down so that the generator signal to the 
electronic control automatically increases 
the current, permitting the drive to re- 
turn to the pre-set speed. 


Speed and load (current) control are two 
of the standard types of electronic con- 
trols available. Because of the almost un- 
limited uses and adaptations of electronic 
components, many operations can be con- 
veniently plese Rs such as tension, 
acceleration, braking, threading, jogging, 
speed matching, and many others where 
an electrical signal can be fed to the 
control equipment. 


Send for our 16-page Illustrated 
Bulletin on Electronic Controls 





MANUFACTURING COMPANY 


3307 FOURTEENTH AVENUE 


° KENOSHA, WISCONSIN 
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VALUABLE DIE-SET DATA 
FOR ALL TOOL ENGINEERS 


It’s easy-to-look-at! More than 200 pages are specially edited 

and arranged for quick and simple reference. Full color is 

used to make tables easier to read, illustrations more clear. 

The easy-to-look-at format plainly indicates all optional 

features. Covering the complete Danly “Leadership Line”, this 
catalog presents full dimensional data and specifications for 

all Danly Die-Sets, Diemakers’ Supplies, Bolster Plates and Bolster 
Plate Accessories. Get your copy of this new easy-to-look-at 

Danly catalog. Write for it today. 











EASIER SELECTION= 
MORE COMPLETE DESIGN INFORMATION 
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WRITE FOR YOUR FREE COPY TODAY! 


DANLY MACHINE SPECIALTIES, INC. 
DIE SETS AND 


EG tae 2100 South Laramie Ave., Dept. B, Chicago 50, Ill. 

















When the armed forces needed a positive, high- 
strength fastening device for instrument housings, 
transit cases, and storage boxes, Simmons devel- 
oped LINK-LOCK. This brand-new device doesn’t use 
springs, yet works with fingertip pressure through 
a unique mechanical arrangement: the vertical 
sliding latch is moved in and out of locking posi- 


tion by a disc rotated with a wing nut. The fastener 





is immune to low temperatures, is easy to operate 
even with arctic mittens, furnishes up to 450-lb. 
pull-down pressure. Open or closed, it lies flat 
against the side of the case it fastens. 


aD 


L/ 
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LINK-LOCK may be the answer to your fastening problem. If your design a 


involves heavy fastening pressures, watertight sealing, high strength, resistance to im- 


pact, ask about LINK-LOCK. Simmons can furnish it with special engagement-latch 
details, or for operation by bolt or screwhead instead of wing nut. Write for LINK-LOCK 
DATA SHEET today. It gives complete details and dimensions. A Simmons engineer will 
be glad to work with you on your fastening problems. 


SIMMONS FASTENER CORPORATION, 1749 No. Broadway, Albany 1, New York 


QUICK-LOCK 
SPRING-LOCK 


Simmons |e 


LINK-LOCK 
DUAL-LOCK 


new 36-PAGE CATALOG WITH APPLICATIONS FASTENERS WITH USES UNLIMITED 
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SUNTAC CUTS OIL WASTE, MAINTENANCE COSTS 


High quality Suntac oils reduce 
drip...throw-off...squeeze-out... 
cut leakage an average of 35% 
and up to 90% in some cases. 


Before using Suntac oil, a prominent eastern 
manufacturer had to add excessive make-up 
oil to the hydraulic system of his freight ele- 
vator. Oil leakage caused a continual house- 
keeping problem...the pit had to be cleaned 
out every six to eight weeks and maintenance 
costs were high. 


Now, one year after switching to a Suntac 
oil, make-up has been drastically reduced, 


INDUSTRIAL PRODUCTS 


and frequent pit clean-ups are no longer 
necessary. 

The reason: Suntac oils are specially com- 
pounded oils with adhesive-cohesive charac- 
teristics that enable them to cling to parts 
where other oils would drip, throw-off, leak, 
and squeeze out. 


For complete information about Suntac oils, 
see your Sun representative, or write SUN OIL 
ComPANyY, Philadelphia 3, Pa., Dept. AA-4. 


DEPARTMENT 


SUN OIL COMPANY, PHILADELPHIA 3, PA. 


IN CANADA: 
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SUN OIL COMPANY, 


TORONTO AND MONTREAL 
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LTD., 











Completely Hnoitter thamefer-mellic by Choos 
Machines 


V-8 Exhaust 
Manifolds | 















51 operations: 8 milling; 37 drilling, chamfer- 
ing and spotfacing; and 6 tapping. 


Palletized work holding fixtures for holding one 
right hand and one left hand part. 


Automatic power wrench for operating work 
holding fixtures. 


Automatic transfer mechanism. 


All parts in Cross machines—even tooling de- 
tails—are made to interchangeable tolerances 
for fast, easy maintenance. 


Other features: Construction to JIC standards; 
hardened and ground ways; hydraulic feed and 
rapid traverse for milling, drilling and boring; 
individual lead screw feed for tapping. 





“Established 1898 


THE co. 


First tn Automation 


COETROIT.7, MICHIGAN ; 











Dumore Precision Tools, Racine, 
Wisconsin, uses 4 Waldes Truarc 
Retaining Rings in their versatile new 
automatic drill unit. Machining 
operations have been eliminated, 
assembly simplified. 

Great labor savings have 

resulted from use of 

Truarc rings. 


ion. Alternate method would require at least two addi- 
tional machining operations. Bowed Truarc ring takes up 
accumulated tolerances resiliently. 











Li 


A Single Waldes Truarc External Retaining Ring (Series Easy assembly is assured by use of one Waldes Truarc 
5100) acts as shoulder, holds the lever in position. Labor Bowed Ring (Series 5001) to lock the bearing to the piston 
savings are tremendous—a simple groove cutting operation assembly. When unit is to be used in tapping applications, 
replaces turning a shoulder, grinding ond polishing. entire spindle assembly can be removed without disassembly. 


5 metal specifications 
ing Ring designed to improve your product...to save and 1 4different finishes. Truarc rings are available from 
you material, machining and labor costs. They’re quick 90 stocking points throughout the U.S.A. and Canada. 
and easy to assemble and disassemble, and they do a More than 30 engineering-minded factory represent- 
better job of holding parts together. Truarc rings are atives and 700 field men are available to you on call. 
precision engineered and precision made, quality con- Send us your blueprints today...let our Truare engi- 
trolled from raw material to finished ring. neers help you solve design, assembly and production 
36 functionally different types...as many as 97 problems...without obligation. 


-Waldes Truarc Grooving Tool! 


Whatever you make, there’s a Waldes Truarc Retain- different sizes within a type... 


For precision internal grooving and undercutting .. 





Tt Tale Mh iol mal mmot- bt tleleME-10le)°)l Taal Jah: 


|) WALDES 


UARC | 
RETAINING RINGS a cares 
2,411,426; 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2, 439, 785; 2, 441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2'509,081; 
2, ‘544, 631; 2, ‘546, 616; 2 547,263; 2,558,704; 2, ‘574, 034; 2,577,319; 2,595,787, and other U. S. Patents pending. Equal patent protection established in foreign countries. 
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But TODAY’S smart 
design leaves no room 
for wasted space 


SS FY JUMADE ONLY BY 
GOOD) 


_— 


THE W/ORLOS FIAIE ST AAMOST PAODERN CUSHIONING 
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«When the Mountainous 
Maxwell was smart 
design — 


so was bulky seating! 





Cress Section Compares ‘Oid' and “‘Wew' Seat Constrection 


How AIRFOAM creates Crlsuasteoss — 
sales by creating — 
R-0-0-M 

FOR COMFORT 


















































FOREMOST AUTOMOBILE MAKERS are tackling the interior 
space problem with vigor and practicality—and AIRFOAM 
Development Engineers are helping in a big way. 

MUCH HAS ALREADY BEEN DONE. New AIRFOAM seat-units 
are replacing old-time bulky assemblies—and interiors are gaining 
style, glamour and comfort, together with priceless R-O-O-M! 
MORE OF SUCH SALES-BOOSTERS ARE ON THE WAY. You 
may find it to your advantage to learn more about them—for they 


fill a real need of all the industry. Goodyear, Automotive Products 
Dept., Akron 16, Ohio. 


AIRFOAM makes interiors Exciting new seating ideas become 
roomier, more luxurious practical with AIRFOAM 


Premolded AIRFOAM reploces AIRFOAM can be your 
expensive handwork — jooks greatest sales-aid in years 
even richer Alrfoam—T. M. The Goodyear Tire & Rubber Company, Akron, Ohio 
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Pick Your 
Special Electrodes 


From Hundreds 
of Existing 
MALLORY Designs 


Need odd-shaped electrodes for resistance welding around 
I 
? 


corners, inside channels, or other out-of-the-ordinary places? 
Before you go to the time and expense of ordering custom- 
made special electrodes, see what Mallory existing designs 
can do for your job. We have flexible tooling available for 
hundreds of different odd-shaped electrodes. What you 
consider a “special” may well be an existing Mallory type 
that you can get on prompt delivery ... and at economi- 
cal cost. 


Included in the Mallory line are cold formed single bend 
and double bend types. Also, cast and forged offset designs. 
You have a wide choice of nose shapes, tapers and lengths. 
Bent electrodes are made by an exclusive Mallory cold- 
forming technique which develops maximum strength and 
hardness, to assure long life. Both single and double bend 
types can be supplied with fluted cooling holes and water 
tubes bent in place*, to assure highly efficient cooling 
right up to the welding face. All types use specialized alloys 
and manufacturing methods which Mallory has developed 
during thirty years of pioneering and leadership in the 
resistance welding field. 


Stock Mallory straight electrodes, holders, seam welding 
wheels, dies, forgings and castings are listed in the latest 
edition of our Resistance Welding Catalog. Write today for 
this valuable reference book . . . and see your local Mallory 
welding distributor for prompt delivery of high quality 
welding supplies. 


*Patent No. 2,489,993. 


30 Years of Resistance Welding Leadership 


In Canada, made and sold by Johnson Matthey and Mallory, Ltd. 
110 Industry Street. Toronto 15, Ontario 
Serving Industry with These Products: 
Electromechanical—Resistors * Switches * Tuning Devices * Vibrators 
Electrochemical—Capacitors «* Rectifiers * Mercury Batteries 


Metallurgical— Contacts * Special Metals and Ceramics * Welding Materials 


P.R. MALLORY &CO Inc 


MALLORY & CO Inc INDIANAPOLIS 6, INDIANA 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 
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anew development 


in powdered metals 


Quali-SINT is the latest addition to 
the extensive manufacturing facilities 
of Burgess-Norton, producers of pre- 
cision parts for industry for over 50 
years. The development of Quali-SINT 
is the result of an intensive program 
of research and production, and repre- 
sents the highest degree of sintered 
metal skill commercially possible. 
This superior quality is produced by 
teaming the most advanced mate- 
rials, methods and equipment with 
the highly developed Burgess-Norton 
system of quality control. 


What Quali-SINT means to 
industry 
GREATER STRENGTH 
Basic minimum tensile for Quali-SINT 
s parts is 50,000 psi and minimum 
& density is 6.2 g/cc. This greater 
Sa strength permits a much broader use 
: a! Quali-SINT parts than ordinary 
WAintered metal parts. 


EATER UNIFORMITY 

lusive B-N controls in tooling, 

ding, compacting, sintering and 
inspection provide unmatched uni- 
formity in both structure and dimen- 
sion...from part-to-part and run-to- 
run, 


LOWER FINAL COSTS 

The closer tolerances and rigid ad- 
herence to specifications cut costs by 
reducing or completely eliminating 
many subsequent operations such as 
machining, cleaning and inspection 
at the user’s plant. 


this informative 


parts production by 


 BURGESS-NORTON 
Mfg. Co. Geneva, Illinois 
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VISION 
IN 
PRECISION 


/ Creative engineering 
has long been identified 


with McQuay-Norris. 

f | From this pioneering spirit 
have come some notable 
achievements: phosalloy. . . 
Chrome-Control . . . the 400 oil 
ring. If our progressive design 


SF wa and production facilities can serve 


you, we cordially invite your inquiry. 


McQUAY-NORRIS 


PISTON RINGS ... HARDENED AND GROUND PARTS 


MCQUAY-NORRIS MANUFACTURING COMPANY 
ST. LOUIS 10, MISSOURI 
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All-weather Brown 
thermocouple head 


saves time and trouble 


Like the other function-designed sup- 
plies in the Brown pyrometer acces- 
sories line, the screw type thermo- 
couple head is engineered for the top 
in utility and convenience. 


It can’t freeze or rust. Threads are cut on 
the inside of the head, where they are 
protected from external moisture and 
corrosive atmospheres. The threads 
are plated and enameled after machin- 
ing . . . to assure that a complete pro- 
tective finish covers the thread sur- 
faces. The entire head is hot dip 
galvanized and enameled for maxi- 
mum weathering properties. A heat 
and moisture resistant gasket seals 
the thermocouple and extension wire 
connections from the damaging effects 
of outside atmospheres. 


It’s built for convenience. You need no 
special tools. The slotted head makes 
it easy to remove or to tighten the 
head without using a wrench. A chain 
connects the head to the base . . . pre- 
vents waste of time for recovering a 
head that drops off. 


It’s versatile. It can accommodate ter- 
minal blocks for either single or 
duplex thermocouples or resistance 
thermometers. 


It uses standard pipe thread outlets, 
and is interchangeable with other 
heads. 


The Brown screw type thermocouple 
head is recommended for outdoor 
service, and for applications where 
atmospheres are corrosive. Its general 
versatility, however, makes it useful 
in so many other installations that 
you should consider it for any spot 
where thermocouple connections may 
give trouble. Your local HSM will be 
glad to look over the requirements of 
your specific location, and to help you 
choose the type of thermocouple head 
that best fits the job. 


Herxe’s why it pays H Ni | 
to know your 


HONEYWELL SUPPLIES MAN 


HowarD PALMER, at right, HSM (Honeywell Supplies Man) in 
the Philadelphia area, tells Philip Keidel, General Manager of 
Robert Wooler, Dresher, Pennsylvania about the corrosion-proof 
construction of Brown Screw Cover Type Terminal Heads for 
thermocouples. 


The HSM Plan for buying pyrometer supplies not only assures 
you of getting the best in quality from the complete line of Brown 
accessories . . . but, through personalized analysis of your specific 
problems, it places all your supplies purchasing on a planned basis 
that can cut your inventory needs, simplify your paper work, and 
often reduce overall costs substantially. 


Ask your local HSM to discuss how this plan can operate in your 
own plant. Call him at your nearby Honeywell office . . . as near 
as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, 
Wayne and Windrim Avenues, Philadelphia 44, Pa.—in Canada, 
Toronto 17, Ontario. 


Honeywell 


H BROWN t*NSTRUMENTS 





@ REFERENCE DATA: Write for the booklet, ‘The HSM Plan”. . . and mOneTELL 


for Pyrometer Supplies Buyers’ Guide No. 100-6. 


Fouts ov Coritiol,. 





Manufacturers of the big diesel transports, that 
must stand up under hour-after-hour of gruelling 
service, have learned to rely upon MECHANICS 
Roller Bearing UNIVERSAL JOINTS to deliver hun- 
dreds of thousands of miles of trouble-free ser- 
vice. Because MECHANICS JOINTS drive through 
KEYS— instead of bolts —they stand up under pun- 
ishment that shears off other types of fasteners. 
They are designed with less parts and connections 


for easy assembly and servicing—smooth running 


balance—maximum strength with less weight— 
and long, trouble-free, safe operation. Rugged 
stamina is just one of the advantages you get 
when you specify MECHANICS Roller Bearing 
UNIVERSAL JOINTS. Let MECHANICS engineers 
help you design this and other competitive sales 
features into your product’s transmission train. 
MECHANICS UNIVERSAL JOINT DIVISION 
Borg-Warner « 2024 Harrison Ave., Rockford, Ill. 


Export Sales: Borg-Warner International 
79 E. Adams, Chicago 3, Illinois 


Ys a Gs 
Roller Bearing \i\ 
UNIVERSAL JOINTS 


For Cars « Trucks + Tractors +» Farm Implements * Road Machinery «+ 
Aircraft + Tanks + Busses and Industrial Equipment 
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mee 


Another production 


improvement with Multipress’ Automation 
alee hs turns out 48,000 assemblies a day 


MULTIPRESS 


Denison Multipress pierces, forms, cuts off, 
positions and spot welds stainless strap to washers 


100 assemblies per minute . . . that’s the production turned out by 
one Denison Multipress at International Business Machine Corpo- 
ration, Poughkeepsie, New York. 

Stainless steel tape is fed through a hitch feed into a punch and 
die set where it is pierced, shaped, and cut off forming a damper 
guard to cushion the action of a relay armature. It is then positioned 
under welding electrodes and welded to a square steel washer. 

All operations are automatic , . . accurately timed to the stroke 
of the ram. 

Ask a Denison field engineer to show you how to put Multipress 
to work in your plant. He will demonstrate exactly where and how 
you can save money on your operations ... now. Write us. 

THE 
DENISON ENGINEERING COMPANY 


1212 Dublin Road ° Columbus 16, Ohio 
A Subsidiary of American Brake Shoe Co. 


TEN TIMES 
ACTUAL SIZE 


DENISON 


HYDRAULIC PRESSES * PUMPS * MOTORS « CONTROLS 7-5 40)|\ past 
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Research in titanium reduction and annealing by Dr. E. W. 
Johnson, Advisory Metallurgist, developed this vacuum arc furnace 
for commercial use. The consumable sponge titanium electrode, 
shown, is reduced to a highly pure titanium ingot. 


22 





Expanded design engineering is supervised by R. W. 
Brown, Engineering Manager, for Westinghouse gas and 
electric furnaces and atmosphere generators. Additional engi- 
neering facilities handle induction heating equipment. 
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Launching a new 


Industrial Heating 
Division 


L. R. HAGUE OF WESTINGHOUSE CARRIES NEW 
PROFIT OPPORTUNITIES TO CUSTOMERS 


Big and growing opportunities in metal treating are 
creating a need for broader equipment know-how 
and service. The answer to these needs is being put 
before customers by L. R. Hague, Division Manager, 
in over 10,000 miles of introducing Westinghouse 
major new Industrial Heating Division. 


Cadre of key men 

“Westinghouse new organization grows around key 
men with careers in metallurgical processing,” re- 
ports Hague. “Their experience expedites problem 
solving on all types of equipment... gas and electric 
furnaces, atmosphere generators and induction heat- 
ing equipment applications. Some of these involve 


more than one type of heat-treating and many instal- 
lations incorporate work-handling advantages for in- 
line production.” 


Turn-key contracts 

Manufacturing and field service organizations have 
expanded, too. They integrate their planning with 
customer timetables for equipment installation. Full 
erection and supervision of start-ups are provided in 
what Westinghouse calls turn-key contracts. 


Research rapid 

Hague points, in addition, to Westinghouse pioneering 
in new fields of metallurgy. ‘Developments in vacuum 
metallurgy, induction heating and other techniques 
are progressing rapidly,” he said. “Equipment devel- 
opment is a part of Westinghouse large metallurgical 
research program.” 


On-the-spot planning 

This year many plants plan heat-treating expansion. 
Many more will check heat-treating obsolescence— 
looking for troublemakers that cause extra handling, 
distortion, decarburization or scaling. “Call your local 
Westinghouse industrial heating sales engineer for 
counsel on these problems,” Hague recommends. 
“He will bring broad equipment knowledge and serv- 
ice facilities for new profit opportunities.” J-10449 


you Can BE SURE...1F iTS 


Westinghouse : 








Ai 
oi 


2 ia 


Project engineers, C. E. Peck and E. J. Seabold, work with 
Westinghouse customers in engineering, manufacture and 
installation of units such as this continuous annealing furnace, 
to be tested and ready to go in the custonier’s plant. 


Industrial heating sales engineers are kept abreast of new 
developments and techniques in regular reviews with L. H. Gillette, 
Marketing Manager, and R. R. La Pelle, Furnace and Atmosphere 
Generator Application Manager. 
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Typical Cuts 
Illustrated below are only a few of the . e o S U N D ST R A N D 


many detail cuts that can be taken on 


bulkheads, wing spars, caps, et 3 DIMENSION TRACER 
MILLING UNIT 


Here’s a new milling unit designed for taking 


numerous small irregularly shaped cuts on large 





work pieces. The unit is self contained and can 
easily be moved to many different cutting posi- 
tions around a large work part. If desired, several 


units can be mounted to a simple sub-base to 





provide a multi-station machine. As the cutter 


moves rather than the work piece itself, less fioor 


SUNDSTRAND 
e _ 


_ 
| 
— a 

-% 

ae 4 *REG. US. PAT. OFF 
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space is required to do the work and greater 
accuracy can be maintained. Because the unit can 
be readily positioned, changes in product design 
can quickly be accommodated without obsoleting 


the basic equipment. 


The ram support of the unit has transverse and 


longitudinal keyways with suitable mounting 





| +provisions on all four 
sides and the end. The 


tracer stylus arm also 








Tracer unit showing application of 
template (in sketch). 


has several manual mounting positions to further 


increase the possible uses of the unit. 


The transverse and longitudinal movements of 
the cutter are 12 inches with a depth movement of 
8 inches. All three movements are manually con- 


trolled from a single pencil type stylus tracing 


Additional Data 


covering this unit is available 
Write 
information today. 
Bulletin 266. 


for this 
Ask for 


upon request. 


TRIPLEX RIGIDMILS SPECIAL MACHINES 
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Tracer unit showing mounting provisions 
on all four sides and end. 


unit to enable duplication of the template on the 
work piece. Each movement has a quick shut-off 
valve for independent use of any one movement. 
The cutter head slide has a micrometer screw 
depth stop for accurate depth location for the full 
range of cutter travel. The linear and depth dupli- 
cating speed of the cutter is variable within a 


range of 1” to 50” per minute. 


The stylus has a positive lock adjustment on all 
three movements to enable the locating of the 
cutter in relation to the stylus on the template. To 
allow for the changing of various size tracing 
stylus without changing the cutter, a quick change 


positive lock stylus chuck has been provided. 


The unit shown has a belt driven 3 h.p. head with 
4 possible speed changes of 200, 400, 900 and 
1800 r.p.m. Also available is a 3 h.p. head with 
infinitely variable speeds between the range of 
200 to 1800 r.p.m. In addition, 5 h.p. heads of 
either the 4 speed belt driven type or the infinitely 


variable speed type can be furnished. 


SUNDSTRAND 


Machine Tool Co. 
2571 Eleventh St. « Rockford, Ill., U.S.A. 











Today there are giants at Wyman- 
Gordon! Among them the largest single 
machine ever constructed — a 50,000 ton 
closed-die forging press — is now produc- 
ing larger forgings with thinner sections 
and closer tolerances than ever before. 
Companion giants include 35,000 ton, 


18,000 ton, 7,000 ton presses representing 
the greatest forging press capacity assem- 
bled under one roof in the world — 110,000 
tons ready to meet the demands of industry 
today and tomorrow. Wyman-Gordon, 
greatest name in forging — is “Keeping 
Ahead of Progress’. 


WYMAN-GORDON COMPANY 


Established 1883 


FORGINGS OF ALUMINUM °* 
WORCESTER 1, 
HARVEY, ILLINOIS 


MAGNESIUM « 
MASSACHUSETTS 


STEEL *© TITANIUM 


DETROIT, MICHIGAN 








In critical places your telephone uses COPPER fo 


PPER 


speaks for itself! 


Everyone who uses copper learns something 


from it... something no substitute can teach. 

To the man who machines or stamps or draws 
metals, copper and its alloys speak of easy work- 
ability. 

To the firm that uses copper parts instead of 
substitutes, copper tells the story of satisfaction 
.. . of standing up in service. 

To the designer of complicated equipment, cop- 


per offers savings in valuable space . . . permits 
“‘miniaturization”’. 

And to the home-owner wise enough to install 
copper throughout his “castle’’, time itself tells 
an unending tale of trouble-free enjoyment. 

Copper will speak for your product, too. It will 
signify quality! 

It costs you less to make your product well, be- 
fore it is sold .. . than to make it good, afterwards. 


r space-saving, for high 
electrical conductivity and ease of joining, for dependable performances 


COPPER & BRASS 


RESEARCH ASSOCIATION 
420 Lexington Avenue, New York 17,N. Y. 
..«. AN INDUSTRY SOURCE OF TECHNOLOGICAL AID, INCLUDING A LIBRARY OF TECHNICAL LITERATURE AND A COUNCIL OF SPECIALISTS 


COPPER OR ITS ALLOYS PROVIDE THESE ADVANTAGES: 


's 
Best conductor of k~> Does not rust... Best heat transfer Easy to machine, Welds readily ... a 
electricity commercially *— ~ high corrosion agent of all form, draw, stamp, 2 excellent for — 
available WOO00 resistance commercial metals polish, plate, etc. soldering and brazing 
~ ee 


a 
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OF COMING SHOWS AND MEETINGS 








2 ii 
7m |) CALENDAR 
wil | 
~-- } 
MOLL 
| 
ASLE Annual Meeting, William 
Penn Hotel, Pittsburgh, Pa..April 4-6 
American Chemical Society, na- 
tional meeting, Statler-Hilton 
Hotel, Dallas, Tex April 8-13 
SAE Aeronautic Meeting and Pro- 
duction Forum, and Aircraft 
Engineering Display, Hotel 
Statler, New York, N. Y¥ April 9-12 
National Packaging Exposition, 
Convention Hall, Atlantic City 
N. J ..- April 9-12 
MPA Annual Meeting and Metal 
Powder Show, Hotel Cleveland, 
Cleveland, O .- April 10-12 
National Industrial Research Con- 
ference, Sherman Hotel, Chi- 
cago, Ill April 18-19 
National Petroleum Institute, semi 
annual meeting, Cleveland Ho 
tel, Cleveland, O April 18-20 
| Tokyo Motor Show, Japan April 20-29 
ae American Zine Institute annual 
meeting Hotel Statler, St 


Louis, Mo April 23-2 


Turin Motor Show, Italy April 21-May : 
PRODUCTION PLATING WITH British Industries Fair, London and 
| Birmingham, England. April 23-May 
International Automobile Show 


" Coliseum, New York, N. Y¥ 
- April 28-May 


Industries Fair, Hannover 

April 29-May 
LU. S. Chamber of Commerce Annual 

efe e e Meeting Wash. D. C April 30-May : 

75,000 amperes of Rectification with APS Castings Congress and Show, 

tiantic . 4 . ° MMi 7) 
AWS Spring Meeting and Fourth 
push-button control Welding & Allied Industry Ex- 
position, Buffalo, N. Y May 
Westert Material Handling Con- 
erence and Equipment Show 


In this ultra-modern automatic plating operation the rectifiers pag so ele ares 
selected were Udylite Selenium—with a total output of 75,000 EE: SRS Sees ae 


Convention, Earls Court, Lon 
amperes, don, England May 
Desig Engineering Show, Conven- 

Hall, Philadelphia, Pa..May 

30,000 amperes at 2 to 9 volts are used alone for the nickel itomotive Advertisers Council, 
spring meeting omestead, 


plating operation. These selenium rectifiers are controlled Hot Springs, Va May 22 
automatically by a single push button control. No matter how ee Se ee 


ic Forum, Engr. So Bldg 
much work is in or out of the tank, the amount of voltage is Bs, + ~ . May 
. ° ° ational “luli ,ower ssociation 
automatically adjusted to remain constant. annual meeting, Greenbrier 
White Sulphur Springs, W. Va 
. . . May 
lhe chromium plating is equipped with 9 volt selenium rectifiers. Indianapolis 500-Mile Race M: 
. . seu: 99 . AGMA Annual Meeting Home- 
Each rack of work goes into the chrome plate “‘live’’ at approxi- stead, Hot Springs, Va Jun 
mately 3 volts. When the racks arrive at the bottom of the ee ae lain ae 
down stroke a strike voltage of 9 to 18 volts is applied for a few N. J -. Jun 
. . Material Handling Institute 1956 
seconds—then the voltage is lowered to regular plating voltage Exposition, Public Auditorium 
*s9 . Cleveland, O . June 5- 
—and it’s all done automatically! ASQC Annual Convention Palais 
lu Commerce, Montreal, Can- 
ada ‘ June 


Udylite has engineered hundreds of similar installations of all Seventh National Pinstics Expect 
sizes for all kinds of metal finishing operations. Why not call on ee ee a ee 
this experience for your rectifier problems—either Selenium or National Truck, Trailer and Equip 
. . 8 ment Show, Los Angeles, Calif. 
Germanium? Write us today. June 
ASTM Annual Meeting, Chalfonte- 
Haddon Hall, Atlantic City, 

%. 2 ...June 17-22 


mes 3 International Machine Tool Exhibi- 
tion, London, England.June 22-July 6 

4 “gg SAE National West Coast Meeting, 

Mark Hopkins Hotel, San 
Franciseo, Calif. . Aug. 6-8 


ee) ite) sy Vile), | 


DETROIT 11, MICHIGAN 








Up to 40% higher tightening torques — 
a feature of new High Torque 
Unbrako socket set screws 


Compare UNBRAKO-recommended tightening 
torques with those of ordinary socket set 


RECOMMENDED SOCKET SET SCREW screws and you readily see why you can set an 
TIGHTENING TORQUES UNBRAKO and then forget it. The reasons 


are simple. UNBRAKOs have deeper sockets, 

(Inch- Pounds) which give you better purchase with the 
ansnenentsen wrench; rounded socket corners, which elimi- 

SET SCREW =« SET SCREW DIFFERENTIAL nate the sharp corners where cracks start; 


SCREW SIZE UNBRAKO B c % fully formed threads, which make them 
stronger; and knurled cup points, which keep 


#4 5 3.9 3.5 28 them tight. 


Let’s see just how the development of fully 

#5 9 7.8 7.4 15 formed threads make the new High-Torque 
#6 9 7.8 7.4 15 UNBRAKO stronger. The metal is compressed 
into the closely knit grain structure that you 

#8 20 14.7 14.5 36 see in the illustration. The grain flow follows 
the contour of the threads. There are no 

33 26.5 25 25 straight lines along which shear can occur. 

An UNBRAKO retains its flow lines even when 

87 62 60 40 ground down to .010” below root diameter. 


165 122 125 32 Conversely, cut or ground threads have straight 
flow lines—lose thread form at root diameter. 

198 225 29 You can’t buy a better screw than an UNBRAKO. 

309 350 23 And you can’t get full Aigh-torque performance 

without a “High-Titan’”” UNBRAKO Hex Key— 

460 500 24 the high-ductility, precision internal wrenching 


tool. See your authorized distributor today. 
1106 1060 11 Or write STANDARD PREsSsED STEEL Co., 


1540 1800 18 Jenkintown 53, Pa. 

3660 4600 9 STANDARD PRESSED STEEL CO. 
sa 

5025 6500 8 UNBRAKD  socrer screw omsio 


JENKINTOWN EB PENNSYLVANIA 


UNBRAKO SET SCREW THREADS ORDINARY SET SCREW THREADS 
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BENDIX POWER BRAKES ARE A PERFORMANCE-PROVEN SALES FEATURE 


POWER BRAKES 
First in the field- 


now standard of the 
industry! 


clusively the ability of Bendix to produce as well as to plan 
ahead for the industry’s requirements. 
Available in low pedal or high pedal designs to meet 


The first practical power brake to be put on the market was 
developed and produced by Bendix. Today Bendix* Power 
Brakes are specified by practically every car manufacturer 
in the industry. 

This industry-wide acceptance of the most revolutionary 
development in braking since Bendix four-wheel brakes is 
convincing evidence of Bendix foresight in research and engi- 
neering. And the fact that today more Bendix Power Brakes 
are in use than all other makes combined demonstrates con- 


BRAKES « POWER STEERING « POWER BRAKING 
e CONSTANT VELOCITY UNIVERSAL JOINTS 
e HYDRAULIC REMOTE CONTROLS 


individual manufacturers’ requirements, Bendix Power 
Brakes are a potent source of customer good will from the 


first mile to trade-in time. 


BENDIX sivrsicn SOUTH BEND torana 


Export Sales and Service: Bendix International Division, 205 East 42nd Street, New York 17, N. Y. 
*REG. U.S. PAT. OFF. 
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High Spots of This Issue 


* Chrysler's Canadian Engine Plant 


Automation is making itself felt more and more in manufac- 
turing operations conducted by our Good Neighbor to the 
North. Surveyed here is the wealth of modern tooling used 
by Chrysler Corp. of Canada in its output. See Page 48. 










* Army Ordnance Reveals New Engine Development Program 
One highlight of the SAE Passenger Car, Body and Materials 
Meeting last month was the disclosure by Army Ordnance of 
a program to develop new engines to power small vehicles. 
Other design problems were also studied. Page 52. 







¥& Automated Press Line in Ford Cleveland Stamping Plant 


Now in operation is what may be termed the very latest word 
in automated stamping plants. The author conducts the reader 
on a graphic tour of the facility, which supplies about 20 per 
cent of major Ford body stampings. Page 60. 








¥ Allison Six-Speed Automatic Transmission Production 


In spite of special limitations involved in the making of trans- 
missions for Chevrolet trucks, Allison has utilized its manu- 
facturing facilities to best advantage for the job. The tech- 
niques employed are described here. Page 66. 







% swedish Car Manufacturer Has Modern Paint Shop 


Presented in this article is a detailed description of a stream- 
lined setup in Scandinavia for painting vehicle bodies. Volvo, 
major Swedish automotive producer, has developed carefully 
planned facilities for this work. Page 70. 







34 New Product Items 
And Other High Spots, Such As: 


Molding epoxy resins; automotive rubber bushings turned out; 
Renault rear-engine car; AIIE conference; integral tank seal- 
ant application; and brake anchor pin installation. 
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A 


Grinds 130 automotive pistons 


Grinding oval skirt diameters on 130 pistons per hour. The 
machine is a Cincinnatl® Fumatic Automatic Centertype 


Grinder. Close-up shown above. 


CINCINNA 


32 





per hour 


>] = 
4 


The machine illustrated here is one of several Cincinnatr® 
Fitmatic Plain Hydraulic Grinders developed to automati- 
cally grind the oval skirt diameter on automotive pistons. If 
desired, the entire operation proceeds automatically, from 
loading to sizing and wheel dressing. From this machine, 
the parts are automatically conveyed to the next unit. 
There’s never a delay in production, for CINCINNATI FILMATIC 
grinding wheel spindle bearings, imaginative engineering 
service, and the industry's widest variety of centertype and 
centerless grinding machines is a team that just can’t be 
beat anywhere. Be sure to consult Cincinnati for your next 
precision production equipment. You'll save money by 
doing so. 


CINCINNATI GRINDERS INCORPORATED 
CINCINNATI 9, OHIO 


CENTERTYPE GRINDING MACHINES © CENTERLESS GRINDING MACHINES 
CENTERLESS LAPPING MACHINES © MICRO-CENTRIC GRINDING MACHINES 
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Mercury Div. Breaks Ground 

For Second Largest Facility 

Since California is now the No. 2 
state in automobile production, many 
car companies are expanding their 
production facilities in that state to 
match increased sales. Mercury on 
March 23 broke ground for its new 
1.4 million sq ft plant in the Los An- 
geles area. 

When completed, the new facility 
will have a capacity to turn out 175,- 
000 cars annually. This total will be 
more than double the capacity at the 
present plant in Maywood, which will 
be abandoned. 

Surpassed in floor area only by the 
Wayne, Mich., Mercury plant, the new 
plant will be located on a 200-acre 
site. The car assembly structure will 
occupy 1.1 million sq ft of floor area. 
A two-story administration building 
will be constructed adjacent to the as- 
sembly area. Production is scheduled 
to begin in June, 1957. 

Illustrating the growth in the auto- 
mobile sales market in California, 
Mercury notes that its sales in that 
state climbed to 47,229 units last year 
from 12,438 in 1948. Combined indus- 
try sales in that state last year ag- 
gregated 665,892 units, against 272,- 
209 eight years ago. 


B-O-P Plant to Be Erected 
On Pacific Coast Very Soon 


General Motors will start construc- 
tion shortly on a new B-O-P assembly 
plant in the San Francisco-Oakland 
Bay Area. Exact location of the 1.5 
million sq ft plant will be announced 
as soon as the 200-acre plant site 
purchase is completed. 

The new facility will be in opera- 
tion in time to produce 1958 models 
of Buicks, Oldsmobiles, and Pontiacs. 
It will have an annual productive ca- 
pacity of 100,000 cars. 

GM said it was building the new 
plant to meet the expanded demand 
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GAS-TURBINE-POWERED BUS WITH PLASTIC BODY 


The Italian concern of Viberti has unveiled an experimental plastic bus powered by a 
gas turbine engine. Christened the Golden Dolphin, it reportedly will be built in both 
18 and 32-seat models and will have an estimated cruising speed of about 125 mph. 


for cars on the West Coast. It will 
serve California, Oregon, and Wash- 
ington and will bring to eight the 
number of B-O-P Assembly Div. 
plants in the U. S. 


Chevrolet Expands Facilities 
For Transmission Production 


Since demand for automatic trans- 
missions is on the upgrade, Chevrolet 
continues to expand its facilities for 
production of the units. Last month 
(March) the division acquired the 
Brown Trailer Co. plant in Toledo to 
supplement production at the 80,000 
sq ft facility it bought from Martin- 
Parry Corp. last year. The Brown 
plant is adjacent to the Martin-Parry 
unit, where installation of machines 
for production of automatic transmis- 
sion is underway. 

Indicative of the upward trend in 
automatic transmission sales is a 
Chevrolet report which shows that 
the division installed 447,990 Power- 
glides on 1956 models through the end 
of February. The figure represents 
63.4 per cent of total car production, 
compared with 51.4 per cent for the 
1955 model run. 


Ford Readies Aircraft Plant 

For Production Of Vehicles 

With its Government contract 
scheduled to expire this June, the 
Ford Div. plant in Claycomo, Mo., is 
now being converted to vehicle pro- 
duction. Present plans call for the 
addition of 192,000 sq ft of floor space 
to the plant, which would bring total 
area to approximately 1.34 million 
sq ft. 

Originally designed for automobile 
plant turned out 
wings for B-47 jet bombers since 
1953, and the final wing set was com- 
pleted last month. Automobile pro- 
duction at the plant will get under- 
way by the spring of 1957. 


production, the 


Cutler-Hammer Plans 

New Milwaukee Plant 
Cutler- Hammer, Inc., manufac- 
turer of electric motor controls, will 
build a 175,000 sq ft plant in Mil- 
waukee, Wis., to supplement existing 
facilities in that city. Cost of the 
plant, which will employ about 350 
persons when completed late this 

year, is estimated at $2 million. 
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Packard Executive model with special styling treatment and 275-hp engine. 


Stock Purchase Program 
Is Planned By Chrysler 

Chrysler Corp. is planning to offer 
a stock purchase plan to employes. 
While the basic program is the same 
as that now offered by General Mo- 
tors and Ford, the Chrysler plan dif- 
fers slightly in that the value is tied 
to the net return on sales perform- 
ance of the company. As at GM and 
Ford, the stock will be made available 
only to salaried employes. 

Under the Chrysler plan, to be 
voted on by stockholders at a meeting 
April 17, the corporation would con- 
tribute 40 cents for each $1 an em- 
ploye invests in the program if net 
earnings do not exceed five per cent. 
If net earnings fall between 5 per 
cent and 7 per cent of net sales, the 
company would contribute 50 cents for 
every $1 invested by the employe. Con- 
tributions would be 60 cents if net 
earnings exceed seven per cent. 


Shareholders Approve 
Kaiser Reorganization 


month 
(March) got authorization to reor- 
ganize, as 98 per cent of the voting 
stockholders approved plans to re- 
name the concern Kaiser Industries 


Kaiser Motors Corp. last 


Corp. First outlined several weeks 
ago, the plan will bring together all 
Kaiser companies under one corporate 
firm and enable Kaiser Motors stock- 
holders to participate with Henry J. 
Kaiser and his associates in the var- 
ious Kaiser enterprises. 

Through an exchange of stock, 
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Kaiser Co. will become a 
wholly-owned subsidiary of Kaiser 
Motors, The plan also will result in 
the repayment of all of the presently 
outstanding indebtedness of Kaiser 
Motors, including the entire $13.3 
million remaining amount due to the 
RFC. This is possible by an agree- 
ment by the new company and Henry 
J. Kaiser Co. with nine banks for a 
$95 million term loan and a revolving 
credit of $6.5 million for financing 
Henry J. 


Henry J. 


construction projects by 
Kaiser Co. 

Willys Motors will continue as a 
wholly-owned subsidiary of the new 
company. It also will be relieved of its 
present bank debt. 


National Automobile Show 
To Be Staged in New York 


The automobile industry will re- 
vive the National Automobile Show 
next December after a lapse of 16 
years. The show will be held Dec. 8 
to 16 at the New Coliseum in New 
York, which has 300,000 sq ft of ex- 
hibit space available. 

Cars and trucks of American makes 
will be on display, but foreign manu- 
facturers will not be invited to par- 
ticipate this year. It is possible that 
they may be included in future shows. 

The number of car makes to be 
exhibited is expected to number 21, 
or possibly 23 if Packard’s Caribbean 
and Cadillac’s El] Dorado are classified 
separately. Nineteen truck and/or 
coach makes are expected to be dis- 
played by 18 manufacturers. 


Packard Fills Price Gap 
With New Executive Car 
Packard - Clipper Div. this month 
will announce a new line of cars 
called the Packard Executive. Basic 
purpose for introducing the new model 
is to close the price gap that has ex- 
isted between the highest-priced Pack- 
ard and the lowest-priced Clipper line. 
Industry observers see the new model 
as a direct competitor to Buick’s Road- 

master series. 

The new Executive line will have 
the front end styling of the regular 
Packard and the rear end of the Clip- 
per, which will permit pricing of the 
ear under the regular Packard line. 
It will be powered by the 275-hp Clip- 
per engine. 

While prices of the new Executive 
line were not available at press time, 
fully- 
equipped four-door sedan would carry 
a retail delivered price of $4400. The 
hardtop may have a price tag of 
$4500, or approximately $600 to $700 
under the lowest priced Packard. 


reliable sources indicated a 


New Departure Expanding 
Output of Small Bearings 


In view of a trend toward usage 


of smaller ball bearings, New De- 
parture Div. of General Motors Corp. 
plans to more than triple its yearly 
production rate of such bearings. 
The division plans to spend approxi- 
mately $7 million to expand its engi- 
neering and manufacturing facilities 
at Sandusky, O., where it is currently 
producing 11,500 miniature 
bearings a month. By the end of this 
year, the division hopes to be turning 
out small bearings at a yearly rate of 
500,000 compared with 138,000 at 
present. 


about 


Ford Tractor Production 
Up 29 Per Cent Last Year 


Although Ford last year built more 
farm tractors than in 1954, its per- 
centage of the total industry market 
remained about the same. A report 
from the Tractor and Implement Div. 
shows the company produced 66,656 
tractors in 1955 against 51,490 in the 
preceding year, a 29 per cent increase. 
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Wiles Takes Important Post 
In General Motors Hierarchy 


The appointment of Ivan L. Wiles 
as an executive 
charge of dealer relations at General 
Motors marks one of the most signi- 
ficant moves within the corporation’s 
high echelon since Harlow H. Curtice 
became 1953. 
Wiles, who has been general manager 
of Buick since 1948, assumes charge 
ef a newly created department re- 


vice-president in 


president of GM in 


sponsible only to the GM president. 
He also becomes the third executive 
vice-president of the corporation. 

Mr. Wiles’ appointment to the high 
position came on the heels of a series 
of broad changes in contracts with 
GM dealers. The newly created de- 
partment will give dealers a direct line 
of communication to the top GM man- 
agement. In the past, such communi- 
cations were handled by the sales 
sections of individual GM divisions. 

Mr. Wiles also will function inde- 
pendently from the vice-president in 
charge of the distribution staff. He 
will operate from the corporation’s 
headquarters in the General Motors 
Building in Detroit, and continue as a 
member of the Administration and 
Operations Policy Committee and as 
a GM director. 


S-P Loses $29.7 Million 
In First-Year Operation 


Studebaker - Packard’s annual re- 
port shows the corporation lost nearly 
$30 million in 1955. Despite substan- 
tially higher automobile sales last 
year, S-P had a net loss of $29.7 mil- 
lion after tax credits, on sales total- 
ing $480 million. Factory sales of 
ears and trucks totaled 201,067 units, 
compared with 146,776 the previous 
year. 

Although the company sold more 
cars last year, the number was not 
sufficient to offset many non-recurring 
costs during the year following the 
merger of Packard and Studebaker. 
Operations were further hampered by 
slowdowns and stoppages in produc- 
tion, particularly at the South Bend, 
Ind. plant. Both divisions also lost 
substantial amounts as a result of 
cutbacks in their defense contracts. 
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BRITISH JET FIGHTER FOR CARRIER OPERATIONS 


The British Vickers Supermarine N.113 swept-wing jet fighter is a development of the 
Supermarine 525. Designed for aircraft carrier operation, it is powered by two Rolls 
Royce Avon turbojet engines. Performance details have not been disclosed. 


At the end of 1955, the company 
had working capital of $54.7 million 
and had borrowed $9.9 million against 
its $45 million line of bank credit. It 
borrowed a similar amount at the 
beginning of this year. 

Although most of the merger costs 
reductions 
have been made in manufacturing 
costs, the company does not expect to 
be in the black for the first quarter 
of 1956. Sales since the beginning of 
the year have been down drastically. 

Combined Packard and Studebaker 
output for the first two months totaled 
approximately 29,000 units, compared 
with about 42,000 in the like two 
year. Packard output 
alone dropped from nearly 13,000 
units last year to 4000 in the first 
two months of this year. 


have been absorbed and 


months last 


$15 Million Offered By Textron 
For Campbell, Wyant & Cannon 

On April 19, shareholders of Camp- 
bell, Wyant & Cannon Foundry Co., 
Muskegon, Mich., will decide whether 
to sell the company to Textron Amer- 
ican for a reported $15.5 million. The 
former would become a division of 
Textron American. 

The Muskegon concern produces al- 
loy iron and steel castings. Last year, 
it had an income of $1.73 million on 
sales totaling $34.6 million. The com- 
pany has four plants in Michigan em- 
ploying about 3500 persons. 


Sweepstakes Award Captured 
By Imperial in Economy Run 
Top honors in this year’s annual 

Mobilgas Economy Run from Los 

Angeles, Calif., to Colorado Springs, 

Colo., went to an Imperial South- 

ampton. The triumphal car was 

awarded first prize on the basis of 

61.3796 ton-miles-per-gallon. 
Winners in their respective price 

classes were as follows (first figure 

shows ton-miles-per-gallon, and sec- 
ond indicates actual miles per gal- 
lon) : 

Lightweight Class — Rambler De 
Luxe 6 (48.2218 and 24.3545); Low 
Price Class—Ford Customline Vic- 
toria 8 (47.7643 and 20.5217); Low 
Medium Price Class—Pontiac Chief- 
tain Catalina (51.7297 and 21.1098); 
Medium Price Class—Oldsmobile 88 
Holiday De Luxe (50.8077 and 19.- 
7044); Upper Medium Price Class— 
Oldsmobile 98 Holiday De Luxe (50.- 
9488 and 18.6694); and High Price 
Class—Imperial Southampton (61.- 
3796 and 21.0420). 

Average ton-miles-per-gallon for 
all cars was 48.6511, while average 
miles-per-gallon was 19.9536. Twenty- 
two American stock cars, all equipped 
with automatic transmissions, par- 
ticipated in the 1956 Economy Run. 

Further details on the event, not 
available at presstime, will be pub- 
lished in a future issue of AUTOMO- 
TIVE INDUSTRIES. 
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Lindberg Industrial Corp. 
Buys Jet Combustion Firm 


Chevrolet Atlanta Unit 
To Expand 50 Per Cent 


General Motors will expand its 
Chevrolet-Fisher Body assembly plant 
in Atlanta, Ga., by 50 per cent to ap- 
proximately one million sq ft. En- 
largement of the Chevrolet section 
will enable the plant to assemble con- 
vertibles and station wagon bodies for 
the first time. The Fisher section is 
expected to be completed late this 
year while the enlarged Chevrolet 
unit is scheduled to be ready in 1957. 


GMAC Notes Down Payments 
On Cars Average 40 Per Cent 


Contrary to opinions of some ob- 
servers, who feel that automobile 
financing is being over-liberalized, is 
testimony presented by General Mo- 
tors Acceptance Corp. before the Sen- 
ate Subcommittee on Automobile 
Marketing Practices. While some 
finance admittedly are 
writing paper extending more than 
30 months, GMAC noted that cur- 
rently more than 80 per cent of its 
new car have payment 
terms not exceeding 30 months. A 


companies 


contracts 
similar percentage of its contracts 
have down payments of at least 30 


per cent. 
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MACK TRUCK 
SHIFT UNIT 


Unishi#t truck transmis- 
sion with 10 forward 
speeds shifted by a 
single lever is now in 
production by Mack 
Trucks, Inc. A _ rede- 
sign and development 
of the Mack Mono-shift 
series, the new splitter- 
type unit will be offered 
in three different sizes 
for the entire range of 
highway trucks. Each of 
the three sizes offered 
is available with direct 
drive in the main gear- 
set either in fourth or 
fitth. Where the direct 
drive is in fifth, 10 
separate integrated ra- 
tios are afforded. In 
the overgeared version, 
nine such steps are pro- 


vided. 


The GM finance company also says 
that its new car down payments are 
now averaging 40 per cent on the 
actual selling price. Terms are aver- 
aging 28 months. 

There has been some disagreement 
as to the percentage of outstanding 
automobile credit which runs longer 
than 30 months. One recent study 
showed that a great proportion of the 
automobile credit is for longer than 
30 months. GMAC, however, notes 
that less than 1% per cent of the 
paper it wrote last year ran over 30 
months. Those carried 
down payments of less than 25 per 
cent. Of the one million cars financed 
by GMAC last year, only 14,312 fell 
into what the corporation 
“fringe” 


contracts 


terms 
credit, or risk accounts. 


Packard Planning to Test Out 
Public Reaction to Predictor 

There are some hints that certain 
advanced styling features of the Pack- 
ard Predictor “dream car” (see AI, 
Jan. 15, p. 35) may be adopted on the 
company’s 1957 line of cars. To get 
wider public reaction to the car’s en- 
gineering and styling concepts, the 
company will hold one-day showings 
of the car at more than 100 dealer- 
ships in major market areas. 


Lindberg Industrial Corp. has pur- 
chased the good will, drawings and 
other assets of Jet Combustion Co. of 
Chicago, Ill. The latter has specialized 
in rotary forge furnaces and other 
large steel mill heating equipment. 

Lindberg Corp. designs and builds 
large industrial furnaces for melting 
and heat treating metals and for 
firing ceramics. Operations of both 
companies will be merged at the Lind- 
berg plant in Chicago. 


Sales of Station Wagons, 
Hardtops Hit Peak In "55 


Considering the fact that most 
automobile companies did not intro- 
duce them until the latter part of 
last year, four-door hardtops regis- 
tered impressive sales in 1955. Ac- 
cording to AMA figures, there was 
approximately one four-door hardtop 
sold for every three two-door hard- 
tops. The former accounted for ap- 
proximately 6 1/3 per cent of the total 
new cars sold last year. 

Factory sales of both types of hard- 
tops soared to 2,168,798 units last 
year. This figure was more than 
double that of 1954, to account for 
over 27 per cent of the total car sales 
in 1955. 

Sales of station wagons last year 
climbed to a record 759,422 units to 
represent more than 9% per cent of 
the total market. In 1947, station 
wagons accounted for only 2.3 per 
cent of total sales. 

Sedans took nearly 60 per cent of 
the market last year. Two-door 
models dropped to third spot with 
sales totaling 1,677,430 units, slightly 
above 21 per cent of the market. 
Four-door sedans took more than 38 
per cent of the total with sales top- 
ping three million units. 

Business coupes also continued to 
lose ground. Factory sales last year 
totaled 13,408 units, against 16,510 
in 1954. They accounted for only 
0.17 per cent of total sales in repre- 
senting the smallest share of all types 
of body styles. Convertible sales 
climbed to 239,790 units from 155,667 
in 1954 to account for about three 
per cent of total sales. 


Automotive InNpustries, April 1, 1956 





AND AVIATION INDUSTRIES 


SUPER-SIZE SHAKER 


Latest addition to the North American 
Aviation Environmental Laboratory is this 
powerful vibration exciter. It is shown 
testing here an electronic device in a 
simulated airframe mounting. Th. system 
weighs nine tons, can subject test equip- 
ment items for supersonic aircraft and 
guided missiles to 45 g, and has a con- 
tinuous rated force of output of 12,500 Ib. 


DuPont Sales, Earnings 
Hit New Heights in 1955 
Sales and earnings of the Du Pont 
Co. set new records in 1955 as a 
result of additional manufacturing 
capacities coupled with increased de- 
mand for the company’s products. 
Sales were at a new high of $1.909 
billion, 13 per cent above 1954 and 
nine per cent over the previous high 
of $1.750 billion in 1953. Total earn- 
ings came to $432 million, compared 
with $344 million in 1954. 


Chrysler Gas Turbine Engine 

Tested on Cross-Country Run 

Chrysler Corp. is actively testing 
an experimental gas-turbine-powered 
passenger car on an endurance run 
of 3000 miles from New York to Los 
Angeles. The test car (a 1956 Ply- 
mouth sedan) was scheduled at press- 
time to leave New York on March 26 
with two teams of alternate drivers. 

Objective of the test is to obtain 
technical data on the durability and 
performance of various important 
components of the Chrysler gas tur- 
bine engine under actual traffic and 
climatic conditions. 
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Kaiser Aluminum & Chemical 
Corp. has developed a new method 
of producing gold-colored alumi- 


num. 
* x x 


Lotus Engineering Co., Ltd., will 
start production shortly of a new 
and lighter car model to be known 
as the Lotus Eleven. 


* * * 


Vertol Aircraft Corp. has been 
adopted by shareholders as_ the 
new name for Piasecki Helicopter 
Corp. . .. Trundle Engineering Co. 
has changed its name to Trundle 
Consultants, Inc. 


» » 


Firestone Tire & Rubber Co. has 
introduced an improved tubeless 
tire made with nylon. 


a * » 


Ford Motor Co. of Canada, Ltd., 
is expanding its line of trucks to 
include a series of models with a 
new ohvy six-cylinder engine. The 
new six-cylinder power plant may 
become available in some passenger 
cars as well. 


= * 


Watkins-Dunn Co., Inc., is name 
of new concern formed to manufac- 
ture motor truck bodies in Buffalo, 
ie # 

Youngstown Sheet & Tube Co. 
plans a million-ton boost in its 
annual capacity. .. . Climax Molyb- 
denum Co. will double its pure 
molybdic oxide capacity. 

Du Pont Co. will build a paint 
plant in Valencia, Venezuela. 

* x * 

Los Angeles attendance at the 
1956 General Motors Motorama 
reached a record 573,000 persons. 


* * * 


American-Marietta Co. is mov- 
ing to acquire Presstite Engineer- 
ing Co. . Link Aviation, Inc., 
has purchased a controlling inter- 
est in Air Trainers, Ltd. 


Kenworth Motor Truck Co. is 
now producing an electrically-pow- 
ered earthmover truck for under- 
ground hauling. 


* a 


Detroit Steel Corp. has an- 
nounced plans to spend $20 million 
on capital improvements at its 
Portsmouth Works, O., this year 
and in 1957. 


* * * 


General Electric Research Labo- 
ratory has set up a new European 
office at Pelikanstrasse 37, Zurich 
1, Switzerland. 


x * * 


Ross Carrier Div. of Clark Equip- 
ment Co. has introduced a new 
fully hydraulic 30,000-lb straddle 
carrier. . . . LeTourneau-Westing- 
house Co. has announced a new 18 
cu yd Model C Fullpak scraper. 


s @ © 


American Transit Association 
has formed a special new bus de- 
sign committee. 


* * * 


Bell Aircraft Corp. disclosed that 
it has built 1700 helicopters since 
its first commercial unit was cer- 
tified by the Government ten years 


ago. 
a * * 


Martin Co. has announced that 
successful test firings have been 
made with a new version of the 
Martin Matador tactical missile 
known as the TM-61B. 


* * * 


May has been designated as Na- 
tional Vehicle Safety-Check month. 


* * * 


Narmo Mfg. Co. is now fabri- 
cating high-temperature jet air- 
craft ducting of reinforced glass 
fibers. 


ak ~ oO 
Copco Steel & Engineering Co. 
is beginning output of a new line 
of aluminum trailers. 
(Turn to page 98, please) 
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January 
19: 


Chevrolet 
Ford 

Buick 
Plymouth 
Oldsmobile 
Pontiac 
Mercury 


x 


Dodge 
Cadillac 
Chrysier 
De Soto 
Studebaker 
Nash 
Lincoln 
Packard 
Hudson 
Continental 
Miscellaneous Domestic 
Foreign 


BSS88S358; 


o 
eon 
afsS 


Total Ali Makes 431.648 


* Based on data from R. L. Polk & Co. 





CHEVROLET HOLDS LEAD IN HIKING MARKET PERCENTAGE 
1956 New Car Registrations* 


Arranged by Makes in Descending Order According to the 1955 Totals 


Per Cent of Total 


January 
1955 
17.67 
20.41 
11.50 
10.76 


January January 
1955 19! 
25.33 
19.87 

10.38 


77,810 
89,814 
50. 588 


39, 
36. 
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First-Quarter Car Output Is Second Best Ever 
First 
ingly good, considering the sharp cut- 


Ending the second best first quarte: 
on record, after a slow start at the 
beginning of the year, automobile 
manufacturers foresee a brightening 
picture for second-quarter production. 
Now that record inventories are show- 
ing a downward trend as a result of 
the spring upsurge in new car sales, 
most plants are back on a five-day op- 
eration. 


quarter output was surpris- 


backs that were made by nearly every 
company at the outset of the year. 
There were more than 1.7 million cars 
built in the first three months, about 
18 per cent fewer than the record 2.1 
million in the like quarter last year. 

If the industry produces the same 
number of cars in the second quarter 


1956 RETAIL CAR SALES BY PRICE GROUPS* 


Number of Sales 


January 


1956 


Price Group Unitst 


Under $2,000 
$2,001 to $2,500 
$2,501 to $3,500 
Over $3,500 


Total 


% of Total 
50.46 


% of Total 
17.68 
55.21 32.61 
22.51 13.27 

4.60 3.66 


100.00 100.00 


Dolicr Volume of Sales* 


January 


1956 


Dollars 
$145 941 485 
504 235 260 
267 ,€03 ,462 
81,714,192 


$999 494 399 


Price Group 
Under $2,000 
$2,001 to $2,500 
$2,501 to $3,500 
Over $3,500 


Total 


% of Total Dollars % of Total 


*—Caleulated on basis of new car registrations, as reported by R. L. Polk & Co., in conjunction with advertised delivered 


price at factory of four-door sedan or equivalent model 
New registrations of American made cars only 
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Does not include transportation charges or extra equipment 
Does not include im ported foreign cars 


as it did in the first quarter, the April- 
June period will also be the second 
best on record. It will be topped only 
by last year’s 2.1 million units. 

Chevrolet reported that its vehicle 
sales for January and February 
climbed to an all-time high of 309,338 
units from 267,642 last year, up ap- 
proximately 15 per cent. The big gain 
resulted largely from high truck pro- 
duction which has been on the in- 
crease by all makers this year. 

Chevrolet car production was down 
with the rest of the industry. From 
the beginning of January through the 
end of February, Chevrolet turned out 
approximately 319,000 cars, compared 
with about 338,000 in the same period 
last year. 

Further indication of the upward 
trend in sales since the latter part of 
February is provided by a report from 
Chrysler Corp. which shows that total 
February sales were up 14 per cent 
above January. The closing 10 days of 
February at Chrysler Div. saw sales 
soar 60 per cent above the preceding 
10 days. 

Another inte that 
Cadillae’s total February sales topped 
the record 13,319 units set in Febru- 
ary of 1955 by 27 units. Lincoln broke 
its previous February record with re- 
tail deliveries of 3775 cars, about 54 


note 1s 


ne 


per cent above last year. 
Rambler, produc- 


was 


Except for the 
tion by the independents 
slightly, with Packard the 
hit. Combined output of the indepen- 
dents during the first two months ap- 
proximated 58,000 compared 
with 68,000 at the same time last year. 


down 


hardest 


units, 


Scott-Atwater Is Acquired 
By McCulloch Motors Corp. 


McCulloch Motors Corp. has further 
diversified its business by the acqui- 
sition of Scott-Atwater Manufactur- 
ing Co. The latter, a producer of out- 
board engines, will operate as a 
wholly-owned subsidiary of McCulloch. 

Combined of the 
panies are expected to reach $50 mil- 
lion a year. In addition to automotive 
superchargers, McCulloch makes 
power chain saws, power lawn mow- 
ers, drone aircraft engines, and other 


sales two com- 


engine products. 
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AND AVIATION INDUSTRIES 


Packard-Clipper Offers 

Brake Fluid Reservoir 
Packard - Clipper Div. is making 
available a brake fluid reservoir as a 
dealer-installed accessory. Carrying a 
suggested list price of $6.95, excluding 
installation and fluid, the glass unit 
mounts on the firewall underneath the 
connected to the brake 
master cylinder by means of copper 
Fluid is fed the brake 
system as needed, and visual inspec- 
tion of the fluid level is permitted at 
all times. The unit holds eight oz of 
brake fluid. 


hood and is 


tubing. into 


AMC, Studebaker Offer 
Free Accident Insurance 
With spring come new aggressive 
merchandising 
makers to attract 
dealer showrooms. 
their of the 
market, American Motors and Stude- 
baker last month (March) started 
offering free accident insurance to car 


programs by cal 


more customers 
into Seeking to 


boost shares automobile 


buyers. 

AMC provides $12,500 coverage for 
the purchaser and a similar amount 
for the spouse in the event either 
dies in an accident while driving an 
AMC 25,000 if both die). 
Studebaker’s policy provides $20,000 
in coverage for the registered owner, 
but does not include the spouse. 


car (or 


In the case of joint ownership of 
car, husband and wife, a 
clause is written into the policy indi- 
cating whom is to be insured. Both 
policies remain in effect for one year 
after date of purchase. 


such as 


De Luxe Automobile Speedway 
Planned for Los Angeles Area 
The Los Angeles area will shortly 

have a multi-million dollar automobile 

speedway. A known as the 

Angeles International Raceway 

has announced plans for a four-year, 

$12 million project. 


combine 


Los 


By mid-1956, the organization ex- 
pects to complete on a 470-acre site 
at Ontario, Calif., six race and test 
tracks (5%-mile and 4%-mile road 
one-mile and ‘%-mile oval 
tracks; three-mile speed test course; 
and a drag strip). These tracks will 


courses, 
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LOW GROUND PRESSURE TRACTOR FOR TOUGH TERRAIN 


Special low ground pressure (3.4 psi) tractor has been developed by the Corps of 

Engineers’ Research and Development Laboratories and is being produced by Peterson 

Tractor & Equipment Co. for Arctic use. 

engine, it is equipped with an extended frame which provides a track 160 in. long 

on the ground and has track shoes 54 in. wide. Smaller version of the tractor, powered 
by a 195-hp Diesel engine, has also been developed. 


handle European Grand Prix sports 
car and_ stock while 
Indianapolis racers can use the one- 
mile oval. The three-mile testing cir- 
cuit is designed for by stock 
car manufacturers. 

The speedway will feature: safety 


car races, 


use 


Powered by a six-cylinder, 225-hp Diesel 


for drivers and 
electronic race timing, scoring, signal- 
ing devices; a parts and accessory 
supply house; closed circuit  tele- 
vision; and a paved area for 22,000 
cars. 


controls spectators; 


(Turn to page 98, please) 





January 
MAKE 
Chevrolet 
Ford 
International 
G. M.C. 
Dodge 
White 
Mack 
Willys Truck 
Studebaker 
Willys Jeep 
Diamond T 
Reo 
Divco 
Kenworth 
Brockway 
F.W.D. 
Peterbilt 
Miscellaneous Domestic 
Foreign 


Total All Makes 


* Based on data from R. L. Polk & Co. 





1956 TRUCK SALES GET OFF TO GOOD START IN JANUARY 
1956 New Truck Registrations* 


Arranged by Makes in Descending Order According to the 1956 Totals 


December 
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Per Cent of Total 


January 


January 
1955 


January 
1955 
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+ 8 


31.22 
30.20 
13.49 
8.29 
8.50 
1.64 
-87 


19,437 
18,792 
8,396 
5,161 
5,287 
1,023 
541 
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years of clean systems 
for Alscos presses 


Lsco, 1nc., Akron, Ohio, has used 

Texaco Regal Oil R&O as its sole 
hydraulic fluid for the past eight years. 
During this period, the hydraulic systems 
in four heavy duty extrusion presses have 
remained completely free of rust, sludge 
and foam. 

Alsco’s experience with Texaco Regal 
Oil REO reflects the merit of this su- 
perior oil. Tests prove that Texaco Regal 
Oil REO has more than ten times the 
oxidation resistance of ordinary turbine- 
quality oils. This means proven ability 
to prevent rust, sludge and foam. The 
result is extended life for pumps and 


ie ae ee 


& 


other vital parts, lower maintenance 
costs. 

There is a complete line of Texaco 
Regal Oils RGO to meet the require- 
ments of every type and size hydraulic 
mechanism, under every operating con- 
dition. A Texaco Lubrication Engineer 
will help you select the one exactly 
suited to your equipment. Just call the 
nearest of the more than 2,000 Texaco 
Distributing Plants in the 48 States, or 
write: 

wv wv wv 

The Texas Company, 135 East 42nd 

Street, New York 17, N. Y. 





EXTRUSION PRESSES in 
the Gnadenhutten plant 
of Alsco, Inc., Akron, 
Ohio. Pressures range 
from 1,100 to 2,000 tons. 
Operating temperatures 
are normally 140° F. — 
may go as high as 160°F. 
In addition, there are 
ten smaller pumps actu- 
ating the stretchers. All 
this equipment has used 
Texaco Regal Oil R&O 
for eight years with out- 
standing results. 





7a 


TUNE IN: TEXACO STAR THEATER starring JIMMY DURANTE on TV Sat. nights. METROPOLITAN OPERA radio broadcasts Sat. afternoons. 
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Menint: Hews 


Buick Motor Div., 
General Motors Corp. 
—Edward T. Ragsdale 
has been appointed 
general manager. 


Gemmer Manufacturing Co.—E. D. 
Graham has been appointed manager 
of manufacturing. 

Chrysler Corp., Export Div.—K. E. 
Thompson is now sales manager. 

Bohn Aluminum & Brass Corp. 
Richard C. Aylward was named gen- 
eral sales manager. 

Harry C. 
Daugh has been appointed chief in- 


Mather Spring Co. 


dustrial engineer. 


Chrysler Corp., Forge and Foundry 
Div. — James G. Barnes was named 
Roderick M. Menoch, 
manager of manufacturing services; 
Charles S. Keller, manager of for- 
ward planning; Robert B. Boswell, di- 
visional chief engineer; and Samuel 
P. Elliott, manager of industrial rela- 


comptroller; 


tions. 

Cadillac Motor Car Div., General 
Motors Corp.—Richard J. Milliman 
has been appointed product improve- 
ment engineer. 

Eclipse Machine Div., Bendix Avia- 
tion Corp.—A. L. Thompson has been 
made sales manager; R. K. Gornall, 
assistant sales manager for Strom- 
berg carburetors; and C. L. Mellor, 
Jr., sales manager for Bendix starter 
drives. 

Pratt & Whitney Co., Inc. 
Reiss has been named treasurer and 


Louis 


controller. 

Borg-Warner Corp. — Andrew B. 
Pulliam has been appointed director 
of manufacturing services. 

Dewey and Almy Chemical Co. — 
George W. Blackwood has been elected 
president, and William L. Taggart, 
Jr., has been elected executive vice- 
president. 

Planet Corp., Conveyor Div.—War- 
ren J. Zeis has become chief engineer. 

Thompson Products, Inc., Replace- 
ment Div.—Robert N. Black is now 
manager of export service sales. 
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Jones & Lamson Machine Co. 
John E. Barbier has been appointed 
manager of engineering, and W. F. 
Couts has been named manager of 
the Thread Tool Div. 

Threadwell Tape & Die Co.—Roy H. 
Heldenbrand has been named man- 
ager. 

Firestone Tire & Rubber Co.—Fred 
L. Hooper has been appointed director 
of tire production planning and dis- 
tribution. 


Eaton Manufacturing Co., Heater 
Div. — H. Charles Simons has been 
promoted to sales manager. 


Dodge Div., Chrys- 
ler Corp.—Jack W. 
Minor was named gen- 
eral sales manager 
for passenger cars and 
trucks. 


Ford Motor Co., Trac- 
tor and Implement Div. 
—Edgar H. Woods 
has been appointed 
general sales manager. 


Kearney & Trecker Corp., Aircraft 
Machine Tool Div.—W. E. Brainard 
has been made chief engineer. 

General Electric Co.— Cramer W. 
LaPierre has been elected an execu- 
tive vice-president, and Charles R. 
Pritchard has been elected a _ vice- 
president. 

Arma Div., American Bosch Arma 
Corp.—Alan F. Thompson has been 
appointed vice-president of manufac- 
turing. 

Anchor Steel & Conveyor Co. — 
Francis I. LeVeque has been named 
a vice-president; Marshall I. Brenner, 
a vice-president; and Cameron O. 
Schooley, assistant secretary. 

United Aircraft Products, Inc. — 
James P. Malmstrom has been ap- 
pointed general manager. 


Howe Scale Co., Truck Div.—Jack 
Brandt has been made sales manager. 


Baker Brothers, Inc. 
—Roland Lehr has 
been appointed presi- 
dent and general man- 


, 


Harvey Aluminum Co. — Harrison 


A. Price has been chosen director of 
commercial development. 

Hanson-Van Winkle-Munning Co.— 
Myron B. Diggin has been made vice- 
president and a director. 

Buick Motor Div., General Motors 
Corp.—Jesse L. Powers has_ been 
named general manufacturing mana- 


- ger; Donald F. Taylor, assistant gen- 


eral manufacturing manager; and 
Joseph J. Schweinfurt, general sup- 
erintendent of all plants. 

(Turn to page 98, please) 





Necrology 


John M. Sylvester, 65, general 
manager of the main plant of 
Bethlehem Steel Co., died Feb. 
28, at Bethlehem, Pa. 


Guerin Todd, Sr., 60, head engi- 
neer of Hanson-Van Winkle-Mun- 
ning Co., died recently, at Mata- 
wan, N. J. 


Howard A. Coffin, 79, former 
controller of the old Warren Mo- 
tor Car Co. and one-time assis- 
tant to the president of Cadillac 
Motor Div. of General Motors 
Corp., died Feb. 28, at Washing- 
ton, D. C. 


Fred H. Mohler, 61, factory 
representative for Inland Manu- 
facturing Div. of General Motors 
Corp., died March 7, at Day- 
ton, O. 


G. C. Westervelt, 75, aviation 
pioneer, died March 15, at Stuart, 
Fla. 


Alonzo G. Decker, 72, chairman 
and president of Black & Decker 
Mfg. Co., died March 18, at Tow- 
son, Md. 














WHY PONTIAC SWITCHED 
SHELL-CAST CRANKSHAFTS 


For many years automotive engineers have sought to 

produce a successful cast crankshaft. But either the 

material or the method of casting did not 

give the desired results. Now, however, Central 

Foundry Division has solved both problems by means of 

their tough pearlitic malleable iron, ARMASTEEL, and 

their perfected shell molding process. Pontiac 

Motor Division is the first of the great automobile 
manufacturers to capitalize on the advantages of the new 
ARMASTEEL crankshafts. After conducting a long and exhaustive 
series of tests in the laboratory and on the road, Pontiac is now 
installing shell-cast ArmaSteel crankshafts in all 1956 models. 


ARMASTEEL, the metal, is a triumph of modern metallurgy that combines the 
advantages of both castings and forgings. Its resistance to fatigue and wear 
assures long life. Its rigidity results in minimum deflection and accurate 
alignment. Its high damping capacity allows it to absorb vibrant energy 


and thus contribute to noiseless operation. 


The crankshaft, made by the shell-mold process at Central Foundry, results 
in substantial manufacturing savings. Be- 

cause the castings are so close to 

the final finished dimensions, 

shell-cast ArmaSteel crankshafts 

are lighter and require consider- 


ably less machining and finishing. 


Many manufactured products can be improved and the costs lowered with 
shell-cast ARMASTEEL. If you are a manufacturer, engineer, production man 
or purchasing director, it will pay you to write us today for your copy of the 
book “ARMASTEEL” and the pamphlet “Shell Molding at Central Foundry”. 
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TO ARMASTEEL 


BETTER MATERIALS, BETTER METHODS, LESS MACHINING AND 


THOROUGH TESTING MEANS BETTER CRANKSHAFTS FOR PONTIAC 


SHELL MOLDING allows metal 
to be poured exactly where it 
is needed. Tolerances can be 
so close that finishing can be 
reduced and, in some areas, 
eliminated. The shell mold 
gives the engineer consider- 
ably greater latitude in design. 


SAGINAW, 


AuTOMOTIVE INDUSTRIES, 


MICHIGAN > 


{pril 1, 1956 


ARMASTEEL is a pearlitic mal- 
leable iron with characteris- 
tics of low carbon steels pro- 
duced only at Central Foundry 
Division of General Motors 
Corporation. Its machinability 
is rated 334% better than 
SAE 1045 steel. It is uniform 
in structure, possesses excel- 
lent bearing qualities, re- 
sponds readily to localized 
hardening, and is a material 
of exceptional rigidity. 


CENTRAL FOUNDRY DIVISION 


MODERN TESTING techniques 
in the new shell-cast ARMA- 
STEEL crankshafts include 
gamma-ray radiography, 
100% magnetic particle in- 
spection and sonic testing (a 
Central Foundry development) 
on each individual crankshaft. 


LESS MACHINING and finish- 
ing is required with shell-cast 
ARMASTEEL crankshafts. Rack- 
to-rack lathe cycle time on in- 
line diameters, for example, 
was cut in half! Cutter and 
grinding wheel life is increased 
in all machining operations. 


GENERAL MOTORS CORPORATION 


DEPT. 24 





Model 6120 Lucas Precision Horizontal 
Boring, Drilling and Milling Machine. 





machine that can 
do anything’’ 


Extreme accuracy, feather-touch pendant control, 
automatic power positioning for repetitive work make 
a Lucas the most useful machine in any shop. There’s 
a model and size for your horizontal boring, drilling 
and milling operations. Lucas Machine Division. The 
New Britain Machine Company, 12302 Kirby Avenue, 
Cleveland 8, Ohio. 


A complete range of models, built in 3”, 4” and 5” spindle sizes with mech- 
anical controls and in 4”, 5” and 6” sizes with electrical controls. Wide 
variety of table and saddle sizes with two or four-way beds optional. 


LUCAS 


CLEVELAND 


A DIVISION OF 
THE NEW BRITAIN MACHINE COMPANY 





ASK 


4th in a Series... 
BAIRD 
AB IT 
“TURN-AROUND’’ JOB... 


PRODUCES 2 HYDRAULIC LIFT PISTONS 
FROM EACH IRON CASTING... 


FIRST PASS: 


Work is placed in 
chuck equipped to r>- 
ceive the unfinished 
casting. Outer end is 
then rough-and-finish 
turned on OD (al 
lowing for grinding); 
ends are faced; 
spherical seat rough- 
and-finish turned; 
centering seat cham 
fered and turned, 
and shoulder dia 
meter turned concen- 
tric with OD. Groove 
cut concentric with 


OD. 


SECOND PASS: 


Work is turned 
around after return 
TOOLING: This Baird 76H Chucking Machine is arranged for aot laa i ae. 
° . . ° . i huck fin - 
single indexing with alternate chucks for rough-and-finish- ae aa cae aan 
; : hrough 
ed ends of the work, two-station live-center attachment, a aa 
operations. The parts 


adjustable tool holder for use in machining three different de Gan teen 
sizes of pistons, and with alternate cycle cut-off. 





If your production could benefit by up-to-the-minute, cost- 
saving “automation” tooling like this . . . “Ask Baird 
About It.” 





Write Dept. Al 


WHERE YOU WILL GET THE HELP OF SPECIALISTS 


T H t 34 Al R 1) M A C iH I NV i C 0 M p A N y ON THESE ESSENTIAL PRODUCTION PROBLEMS 


STRATFORD CONNECTICUT 
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O-M SERIES TH 
Hydraulic 2000 psi 


satel al-k-1alare| 
Service-— 
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O-M TIE-RODLESS 
Air to 500 psi 
Hydraulic to 1500 psi 


ORTMAN-MILLER MACHINE COMPANY 


17 143rd Street, Hammond, Indiana 


(] Have representative call 
[] Send Bulletins 101A and 105 


a es RE 
Company. 


Address 
ae State 








Chrysler's Canadian Engine Plant 


By 


Joseph Geschelin 


surface 
broaching machine for cylinder blocks. A similar, three- 
station machine is installed on the cylinder head line. 
At the right is a perspective view of W. F. & John Barnes 
transfer machine on the cylinder block line. It is composed 

Corp. of Canada, Windsor, Ontario, was the 

completion late last year of an extensive engine 
plant program, providing new facilities for manufac- 
turing V-8 engines at the rate of 45 an hour. A\l- 
though this level of production does not justify aute- 
mation to the extent that it has been applied in some of 
the newer p'ants in the Detroit area, it is noteworthy 
that this engine plant machine of the 
most advanced type and includes some examples of 
very large automatic transfer machines. 

Looking at the cylinder block line, one is impressed 
with the modernity of the setup. The first operation 
is surface broaching in the same type of horizontal 
Cincinnati broaching machine used in the U. S. A. 
There is a large W. F. & John Barnes transfer ma- 
chine installation on this line, mainly for detail drill- 
ing and associated operations. This unit is actually 
composed of two indiviaual transfer 
having 10 stations, the other 19 stations—tied 


gether by automation conveyor links. 
Near the end of the block line there 


Partial view of the horizontal type Cincinnati 


NE of the major advances made by Chrysler 


boasts tools 


machines—one 
to- 


is a seven- 


48 


of two transfer machines—10-station, and 19-station—tied 

together by automation links. This machine performs a vari- 

ety of drilling operations, including drilling of Welch plug 

holes, oil lines, main bearing holes, oil pan holes, and oil 
filter base holes. 


station W. F. & John transfer machine for 
boring the cam and crank lines. 

Cylinder boring is done meticulously, rough-boring 
in Ingersoll machines, semi-finish-boring and preci- 
sion-boring in Ex-Cell-O boring machines, honing in 
one stage in Barnesdril V-type honing machines. 
Total tolerance on bore size is held to 0.0005 in. Bores 
are gaged and graded in the Sheffield Pricisionaire 
inspection machine illustrated here. Pistons are 
selectively fitted in the bores, using five grades for 
the purpose. 

The cylinder head, despite its complication of ma- 
chining operations, is completed essentially in just 
two machines. The first stage is the familiar hori- 
zontal Cincinnati surface broaching machine of three 
station type, of the same size and make as is found in 
Detroit area plants. The rest of the operations— 
drilling, reaming, tapping, boring, valve facing, etc., 
etc., associated with cylinder head machining—is done 
in an enormous W. F. & John Barnes transfer machine. 

In reality this transfer machine is an integration of 
four independent transfer machines tied together by 


Barnes 
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Many Machines Similar to 

Those Used in the United 

States Are Found in the 

New Facilities of Chrysler 

Corp. for Manufacturing 
V-8 Engines 


means of automation links to provide a continuous 
cycle. The first machine has 26 stations; the second, 
17 stations; the third, 23 stations; the fourth, 11 
stations. 

Perhaps the most distinctive feature of the W. F. & 
John Barnes transfer machines is the installation of 
the Electro-Graphic Detecto-Boards on each unit. 
It marks an unusually impressive array, probably one 
of the largest single installations we have noted to date. 

Another symbol of modernity is the adoption of the 
familiar Cross Toolometer boards, serving practically 
every large machine tool in this plant. 

Crankshaft turning is done in a battery of LeBlond 
lathes of latest type. It was noticeable that this de- 
partment could not justify automation and as a result 
the LeBlond lathes are not fitted with automatic load- 
ing and unloading mechanism. Crankshafts are bal- 
anced twice before assembly—once directly after ma- 
chining, and again after assembly with the flywheel. 
Dynamic balancing is done in the latest type electronic 
Tinius Olsen balancers, holding crankshafts to a tol- 


erance of 0.25-0z in. The crankshaft and flywheel 


Cylinder bore 
honing, following 
precision boring 
in Ex-Cel-O equip- 
ment, is done in 
Barnesdril V-type 
honing machines 
with automatic 
cycle. Total tol- 
erance on bore 
size is held to 
0.0005 in. 


Cylinder bores are gaged and graded in five steps in this 
Sheffield Precisionaire machine which handles four bores 
at a time. 


assembly, in turn, is held to a tolerance of 0.50-oz in. 
By maintaining such close control of balance on all 
rotating and reciprocating parts, including pistons 
and connecting rods, Chrysler of Canada does not find 
it necessary to balance the engine as an assembly. 
On the camshaft, the distributor drive gear is cut 





In addition to the W. F. & John Barnes transfer machine on 
the cylinder block line, an even larger installation was sup- 
plied by this company for the cylinder head line. This ma- 
chine is an integration of four transfer machines—26-sta- 
tion, 17-station, 23-station, and 11-station. Noteworthy fea- 
ture of these transfer machines is the adoption of Electro- 
Graphic Detecto-Boards to provide a positive and quick 
means of locating trouble in the electrical wiring system 
at any point. 


in single-spindle, vertical Cleveland Rigidhobbers, 
then shaved in Michigan Tool circular cutter gear 
shaving machines. 

As illustrated, engines are assembled on individual 
pedestals which move with the floor conveyor along 
the lengthy engine ass«mbly line. At the end of the 
line engines are routed directly to a large battery of 
special Nankervis test stands which operate on an 
automatic cycle. 

There has been so much discussion recently regard- 
ing the design of transfer machines as well as for- 
ward planning to provide for adequate flexibility that 
it seems pertinent to note that Chrysler of Canada has 
spanned a considerable stretch of advanced practice 
in the equipment now in operation. For example, 
there has been discussion of what may be termed seg- 
mented automation as cxe major principle. This is a 
basic feature of the trarsfer machines on the V-8 en- 
gine line. Each of the machines, as noted earlier, is 
composed of two or more independent sections tied 
together by automation links which can be readily dis- 
engaged. 

What appears to be even more advanced practice is 
that each transfer machine section is composed of 


Interesting exam- 
ple of an intricate 
surface broaching 
operation is the 
broaching of the 
half-round seal 
surface on the 
timing chain case 
cover. The oper- 
ation is perform- 
ed in a special 
Cincinnati broach- 
ing machine. 


relatively small machine bases or modules, consisting 
in some instances of two working stations and two 
idle stations. Some may be even smaller than this, 
perhaps one working station and one idle station. In 


any event, a section consisting of a large number of 
stations is actually an integration of a large number 
of small machines tied together on a common base. 





Portion of engine final assembly line to show the pedestal 
type fixtures on which engines are built up. Crankshafts 
are installed at the station in the foreground. 


Any normal changes in product design can be readily 
accommodated simply by adding or removing some of 


the existing heads. 


circuit the affected section and continue operating the 


other sections. 


It appears that Chrysler of Canada has bridged a 


Strick Truck-Trailer Plant 
To be Built in Phila. Area 
Strick Trailers, a division of Frue 
hauf Trailer Co., will build a new 
200,000 sq ft 
turing plant in the Philadelphia area 
during 1956. Construction of the new 


truck-trailer manufac- 


facility, which is expected to employ 


approximately 1000 persons, is ex4 


pected to start by early summer. 

The decision to build the new plant 
was said to have becn prompted by 
Strick’s rapidly truck- 
trailer business. It was reported that 
Strick during the first two 
months of 1956 were more than double 
the sales in 1955’s first two months. 


increasing 


sales 


Strick’s volume of business is said 
to be one of the principal elements in 
Fruehauf’s expected sales of well over 
$400 million for 1956. Fruehauf sales 
during 1955 totaled $234,611,908, and 
net earnings reached $8,658,045. 

Fruehauf acquired the manufactur- 
ing facilities of the Strick Co. and 
Strick Plastics Corp. in January this 
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Similarly, if a break-down occurs 
anywhere along the line, it is a simple matter to short 


Engines are given a final test run in automatic cycle Nan- 
kervis stands seen here. They are run through an established 
test cycle, subjected to various set test loads. 


gap in progress extending some years into the future. 

As a matter of general interest it may be noted that 
the portable tools used in engine production are a mix- 
ture of air tools and high cycle tools, depending upon 
the particular application. 


Most of the machine tools, and all transfer and 


year. assets included a 
leased manufacturing plant in Phila- 
delphia, a leased plant at Trevose, 
Pa., just outside of Philadelphia, a 
plant in Chicago, and a plastics plant 
at Perkasie, Pa. 


Acquired 


U. S., British Producers Agreed 
On Joint Standards for Engines 


American and British airframe 
builders may be invited by the U. S. 
Government to confer on joint stand- 
ards for their products. This is seen 
as a definite possibility in the light 
of new agreement by the two coun- 
tries on certification of aircraft tur- 
bine engines. 

Builders of 
and in Britain now know what tests 


turbine engines here 


their products must pass to be ac- 
cepted for purchase without restric- 
Prior to the 
agreement reached in Washington re- 
cently by aviation officials, U. S. and 
British standards were nominally the 


tion in both countries. 


same. However, each nation imposed 
special conditions on certifications and 


automation equipment are actuated hydraulically. 


complicated the job of getting full 
acceptance of engines. 

While the rules applying to U. S. 
civil aircraft work will have to be 
changed now, manufacturers can be- 
gin testing under the new rules. In no 
case, says the Civil Aeronautics Ad- 
ministration, will test standards be 
lower than those in effect previously. 

One problem worked out during the 
sessions was that of rating engines 
for thrust. Under the U. S. system, 
ratings for a group of engines were 
figured downward from the most 
efficient engine, which was given a 
100 per cent rating. 

The British rated their engines up- 
ward from the bottom of the “scat- 
ter,” causing complaints here that the 
British engines were overrated. Both 
countries will use U. S. system. 

Both also are agreed on a single 
method of determining engine weight. 
A jet engine will be weighed with al] 
parts needed to run it, plus the oil 
that is in the system. Weight of 
reservoir oil will not be included. 





Army Ordnance Reveals 


New Engine Development Program 


Small, Lightweight Vehicles Needed for Future Military Operations. Current 
Design Problems Analyzed at Annual SAE Passenger Car Meeting in Detroit 


BY JAMES R. CUSTER 


RMY Ordnance has adopted a program to develop 
new engines to power small, lightweight ve- 
hicles. Details were announced at a special 

session during the annual National Passenger Car, 
Body and Materials Meeting held March 6-8 in De- 
troit by the Society of Automotive Engineers. 

Military planning back of this program was out- 
lined by Brigadier General N. M. Lynde, Jr., Com- 
manding General of the Ordnance Tank Automotive 
Command at Detroit. Carl F. Bachle, Vice President 
—Research, Continental Aviation and Engineering 
Corp., was chairman of the meeting. 

Technical phases of the new engine program were 
presented by Captain Richard H. Sawyer of the De- 
troit Arsenal. A summary of his talk follows: 

There has been a change in the concept of military 
vehicle design. Emphasis will be upon speed and 
lightness. A big proportion of future military ve- 
hicles will be of the air-transportable size, wheeled 
and tracked, which will serve transport and fighting 
functions. As troop carriers, they should be just 
large enough to transport the smallest infantry unit 

the squad. For fighting, they will be lightly 
armored and powered for speed and agility. 

Army Ordnance has established the power range 
for the new engines at 20 to 160 hp. Needed are 
small, lightweight engines with high specific power 
output. High speed engines and flash ratings will 
be accepted, which is an abandonment of the long 
standing conservative policy of requiring engines 
with long life, low piston speeds, and power ratings 
over extended periods. 

Ordnance engineers plan to examine both piston 
engine and gas turbine designs. Under considera- 
tion are low pressure turbines with regeneration, 
and high pressure turbines. In the piston type they 
favor the two-stroke design and supercharging. Two 
families are proposed, one with a small bore and an 
output of 10 hp per cylinder and the other with a 
large bore and 20 hp output per cylinder. Small bore 
engines would have a range of 20 to 80 hp, large bore 
engines 80 to 160 hp. 

Other design considerations are compression ra- 
tios compatible with 90/100 octane gasoline to be 
available by 1960, engine speeds of approximately 
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‘6000 rpm for four-stroke and 4000 rpm for two-stroke 


cycles, fuel injection to reduce size and improve 
fuel economy, miniaturization of electrical systems, 
and possible use of dry sump lubrication system. 

A wide range of current problems in passenger car 
design were featured at the other technical sessions 
during the three days. Among the principal subjects 
were brakes, automatic transmissions, piston and gas 
turbine engines, car noises, high-speed tires, and 
body trim materials. 

The new Bendix disk-shoe brake, Budd disk brake 
and the new Studebaker flared cross-rib drum were 
described at the symposium on new developments in 
passenger car brakes. 

Discussing seals for passenger car automatic 
transmissions, R. C. Grasby of the Chicago Rawhide 
Manufacturing Co. advocated that research be di- 
rected to ascertain the effects of improved oils under 
development on packing materials. 

William G. Mertens and Frank Zuzich of the De- 
troit Transmission Div., General Motors, presented 
the results of a comprehensive survey on automatic 
transmission gear steels, including their chemical 
and physical specifications and heat treatment. 

What is being done to develop tires for high speeds 
and increasing tire loads was reviewed by M. P. 
Hershey of the Firestone Tire and Rubber Co. He 
pointed out that to obtain the best high speed tire 
performance, a tige as large as is practical should 
be used. 

S. L. Terry, Chrysler Corp., in his paper, stated 
that the method of trimming the roof is probably the 
oldest type of assembly used in the industry, yet 
efforts to develop simpler and less expensive roof 
linings have so far proved unsuccessful. He forecast 
drastic changes in the installation methods, one of 
which is the molding of a headlining in one piece 
and installing it as a unit. 

Earth satellites will be built and will have suc- 
cessful commercial applications, it was predicted 
by Prof. S. L. Singer of the University of Maryland. 
To date about $20 million have been spent in their 
development. 

Extracts from some of the outstanding technical 
papers are presented herewith. 
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Combining the Features of 
Disk and Shoe Brakes 


By T. H. Thomas 
Mgr. of Automotive Eng. 


Bendix Products Div., Bendix Aviation 
Corp. 


1G. 1 illustrates the new automo- 
bile brake design which we call 
the Disk-Servo. The brake drum is 
similar to the enclosed disk type in 
that the flat-end surfaces are friction 
In addition, like the shoe- 
type brake the cylindrical surface is 
Two friction 
pads expand outward to bear against 
the flat end-surfaces of the drum. An 
are shaped shoe, similar to those used 
in present shoe-brakes, moves outward 
to bear against the inside cyclindrical 
surface of the drum. The principle 
of the action is this: A hydraulic cyl- 
inder is placed so as to force the two 
pads outward against the drum. This 
action is self-energizing through a 
ball-and-ramp mechanism which also 
tends to spread or force the pads out- 
ward against the drum. The spread- 
ing action of course involves a certain 
amount of movement of the pads as 
they tend to be carried around with 
the drum. So far, we have a self- 
energizing enclosed type disk brake. 
A linkage connects the pads with 
the shoe. As the pads move around 
slightly with the drum, the motion is 
transmitted through the linkage so as 
to move the shoe into contact with 
the drum. Following that, the force 
of the friction between the pads and 
drum is transmitted through the link- 
age servo action to press the shoe 
against the drum. The work of brak- 
ing is about equally divided between 


surfaces. 


also a friction surface. 





FIG. 1 


Disk-Servo brake with three 
rubbing surfaces 


the pads and the brake drum surface. 

The stationary friction units—pads 
and shoes—are small compared to 
the large swept area of the drum. We 
have the cooling advantages of the 
spot disk construction, plus the ad- 
vantage of three swept surfaces in- 
stead of two. We have the self-en- 
closed feature of the enclosed disk. 
And we have the self-energizing fea- 
ture and other advantages of the well- 
proved, highly developed shoe type 
brake, but with an inherent improve- 
ment in stability resulting from the 
fact that the serving elements (the 
pads) do not operate against the same 
friction surface that is used by the 
element which they serve (the shoe). 

The curve in Fig. 2 has been pre- 
pared by averaging data taken by 
means of thermocouples located in 
brake drums and housings, at a dis- 
tance of 0.090 in. from the rubbing 


Studebaker's New Flared, Cross-Rib Drum Brake 


By W. B. Love and D. E. Hobson 
Studebaker-Packard Corp. 


ANY automotive engineers have 

felt that an increase in brake 
performance and fade resistance, 
above that which can be obtained 
with conventional brake and drum 
design, is needed to keep pace with 
the increasing performance of mod- 
ern cars. A simple, relatively inex- 
pensive, and easily applied solution 
to this problem is the “Safety-Fin” 
brake drum being used on the higher 
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performing Studebaker models for 
1956. 

The new drum, developed and sup- 
plied to Studebaker by the Budd 
Company (see AI, Oct. 15, 1955, page 
57), can best be described as a flared, 
cross-rib brake drum. It is a com- 
posite drum with a cast iron drum 
ring and a steel back. A flared ex- 
tension is added to the conventional 
rib at the mouth or seal edge of the 
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FIG. 2 


Brake temperatures 


surface in each case. They show that, 
when conventional 11l-in. brakes are 
used, the temperatures obtained dur- 
ing excessive stops from 70 mph at 
one mile intervals rise, until they 
begin to level off at about the 12th 
stop at a little over 700 F. When 
the same type of test is conducted in 
the same car under identical condi- 
tions, but with Disk-Servo brakes in- 
stead of conventional shoe brakes, the 
temperatures tend to level off at about 
the 17th or 18th stop at approximately 
500 F. There is therefore a difference 
of slightly more than 200 F between 
the temperatures obtained under iden- 
tical conditions with the two types 
of brakes. This, of course, contributes 
quite a bit to the fade resistance of 
the brake, which is exceptionally good, 
and also to the ability of relatively 
small segments of brake lining to 
stand up for surprising periods of 
time. 


drum. The flare protrudes over the 
brake backing plate to contact the 
air stream underneath the car and to 
direct this air stream across the 
drum. The flare also provides a bet- 
ter, sling type seal. Additional drum 
surface area is obtained by uniform 
cross ribs cast on the outside diame- 
ter of the drum. These cress ribs 
blend into the flare for strength and 
also to provide better heat conduction 
from the braking surface to the flare. 

The brake to which this drum is 
applied is a self-centering, self-ener- 
gizing brake which has been used by 
Studebaker since 1954. As is gener- 





ally known, this brake differs from 
the normal fixed anchor self-energiz- 
ing brake in that the shoes are free 
to move up or down on the anchor. 
The shoes can therefore adjust them- 
selves to gain full secondary lining 
contact with drum expansion or lining 
wear. 

The flared, cross-rib drum has con- 
sistently produced cold performance 
superior to standard drums in addi- 
tion to its better heat dissipating 
characteristics. The reasons for this 
improvement in performance are dif- 
ficult to establish, although it is prob- 
ably related in some way to drum 
deflection. In high speed, high rate 
stops, it is possibly caused by lower 
drum and lining braking surface tem- 
peratures in the latter part of a stop. 

Fig. 1 is a plot of front brake 
drum temperatures measured by but- 
ton thermocouples contacting the 
braking surface during a series of 
10 stops from 55 mph at one-minute 
intervals and 10 ft/sec’ deceleration. 
Temperature readings were taken 15 
seconds and 45 seconds after each 
stop. After the 10th stop, the differ- 
ential temperature of drum to air 
was about 44 per cent greater for a 
standard drum than for the flared 
cross-rib drum. 

Fig. 2 is a plot showing the im- 
provement in brake fade performance 
provided by the flared cross-rib drum. 
Two identical cars were equipped 
with new brake linings. One car was 
tested with standard drums and the 
other with the new flared cross-rib 
drums. The linings were burnished 
and the standard Studebaker fade 
test was conducted. The fade cycle 
plotted in Fig. 2 is the most severe 
of a series of fade cycles used in the 
test. It represents approximately the 
most extreme usage that a car 
equipped with standard drums can 
be subjected to without resulting in 
permanent damage to the linings. 

The cycle consists of 12 stops from 
60 mph at 45-second intervals (ap- 
proximately one 60 mph stop each 
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FIG. 1 


Drum temperatures, braking 


% mile). Brake line pressure is va- 
ried from stop to stop to maintain, 
as nearly as possible, a 400-ft stop- 
ping distance. The performance fac- 
tor used in plotting is a measure of 
deceleration, in ft/sec’, obtained for 
each pound of pedal force applied by 
the driver. 

The curves show that on the 12th 
stop, the of the car 
equipped with the flared, cross-rib 
drum is still above its initial per- 
formance. The car is still making 


performance 


normal stops with only a small loss 
in performance from the peak per- 
formance reached. 

With the standard drums, perform- 
ance increases slightly until about 
the fourth stop. From this point on 
fade occurs rapidly. At about the 
eighth stop the brakes have faded 
seriously. There is a delay after 
pressure is applied before the brakes 
start to become effective at the start 
of each stop. Pulls and dives occur 
which are erratic and unpredictable 
as the brakes start to become effec- 
tive. A definite fade-out at the ends 


Fade and Stability of Automotive Brakes 


By J. W. Kinchin 
Director and Chief Engineer, Girling Ltd., England 


UCH interest is being displayed 
M at present in disk brakes and 
all manufacturers are seeking a sat- 
isfactory solution to the disk brake 
problems. My own company has been 
involved on the development of disk 
brakes for some time and has ex- 
perienced a considerable amount of 
success with these brakes in racing. 
We also have the first passenger 


carrying bus in the world to go in 
production with these brakes; this is 
operating very satisfactorily and the 
lining life is better than that expe- 
rienced with drum brakes. 

It is interesting to compare the 
characteristics of the disk brake with 
those of the two trailing shoe brake. 
The two trailing shoe brake from 
the fade and stability point of view 
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Fade test comparison 


of the stops occurs. Extended fade 
tests of the flared cross-rib drum 
show it to be capable of at least 
twice this number of fade stops with- 
out an appreciable loss in perform- 
ance, erratic behaviour, or damage 
to the linings. 

Several factors are involved in 
getting this increase in performance 
and cooling. The major factors are 
drum mass, drum surface area, and 
air flow over the drum. Considerable 
work has been done by Budd to es- 
tablish the amount of improvement 
provided by the flare and the amount 
provided by the fins. One of their 
tests on drums similar to the new 
Studebaker drum showed 8 per cent 
reduction in drum temperature was 
provided by drums with the flare 
alone, 17 per cent by drums with the 
ribs alone, and 53 per cent by the 
combination of the flare and ribs, dis- 
regarding the relative masses of the 
drums. These tests show a surpris- 
ing improvement for the combination 
when compared with the total of the 
improvement for the two factors mea- 
sured separately. 


is the best drum brake produced and, 
therefore, it is not worth while com- 
paring the disk brake with any other 
design. The brake factor of the two 
trailing shoe brake for a co-efficient 
of friction of 0.38 is 0.59 and let us 
assume a pedal effort of 100 lb. If 
the co-efficient of friction falls to 0.25 
the brake factor becomes 0.45, i.e., 
24 per cent change and the pedal 
effort would rise to 131 lb; the per- 
centage change of pedal effort is 
therefore 31. Under the same con- 
ditions the two leading shoe brake 
factor changes from 1.75 to 0.98, i.e., 
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44 per cent and the pedal effort rises 
to 179 lb, i.e., 79 per cent increase. 
The servo brake has a still greater 
change. 

The disk brake has no servo factor 
but is a Girling construction using a 
hydraulic cylinder applying a pad on 
each side of the disk. 

It would seem from the theoretical 
figures that a fade resistance com- 
parable with the fade resistance of 
the disk brake can be achieved on 
the two trailing shoe design. The 
disk brake is superior from the point 
of view of smoothness because there is 
no change in the shape of the disk, 
whereas the brake drum _ shape 
changes when being subjected to shoe 
pressures at high temperatures, and 
of course the disk brake does not 


expand away from the linings as is 
the case of the shoe brake. On the 
contrary the disk expands towards 
the linings. 

Comparison of the figures for 
horsepower absorption for the disk 
and drum brakes is interesting. For 
the disk brake we employ a segmental 
lining and use a horsepower absorp- 
tion figure of 6.5 to 7.5 per sq in. of 
lining. The horsepower dissipation 
for the disk is 0.65-0.75 per sq in. 
Thus while the lining loading has 
gone up by approximately three 
times as compared with the drum 
brake the dissipation rate has been 
almost halved per sq in. of swept 
area of disk compared with the drum. 

Although based on these figures it 
will be seen that the lining area of 


Some Elements of Gas Turbine Performance 
By S. D. Heron, Consulting Engineer 


Part-Load Performance 


In the great majority of potential 
applications of the gas turbine to road 
vehicle use it would appear that the 
most important question is that of 
part-load thermal efficiency. In the 
majority of cases the specific fuel 
consumption of gas turbines is quoted 
at full load and it is considered im- 
polite to inquire as to the specific 
consumption at part load. It is usually 
considered to be even more impolite 
to inquire as to the gallons per hour 
consumed at idle. In the case of a 
passenger car developing 200 hp at 
the wide open condition, but spend- 
ing much of its operating life at an 
engine output of about 10 hp or less, 
these impolite questions have to be 
asked. 

The piston engine appears offhand 
to have a considerable advantage over 
the gas turbine in respect to part- 
load fuel economy, since the compres- 
sion ratio of the piston engine is in- 
dependent of engine speed and engine 
output, whereas the pressure ratio of 
the vehicle type turbine varies with 
engine output. In vehicle practice 
this advantage of the piston engine is 
to some extent more theoretical than 
real, since while the compression ratio 
remains constant, the fuel economy 
cannot remain constant in practice 
due to the bugbear of engine friction. 
For maximum fuel economy the pis- 
ton engine (at least the gasoline type) 
must be operated at nearly full throt- 
tle with power output varied by means 
of engine speed. Even with a magic 
transmission that would produce such 
a mode of operation, it is difficult to 
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visualize a 200 hp gasoline engine 
which will operate at 5 hp (approxi- 
mately 20 mph for a passenger car) 
and nearly full throttle. In practice, 
the lack of the magic transmission 
and the necessity for part throttle 
operation (with resultant marked in- 
crease of engine friction) results in 
the 200 hp engine usually having a 
thermal efficiency of the order of 10 
per cent to 13 per cent at 5 hp, in- 
stead of the 25 plus per cent which 
could be obtained at full throttle. 

In the gas turbine where engine 
power output is varied by means of 
engine speed (and of course by varia- 
tion of turbine inlet temperature), 
the pressure ratio varies simultane- 
ously with engine speed. This varia- 
tion of pressure ratio can be either 
an advantage or a disadvantage. In 
a turbine with a high efficiency re- 
generator and currently attainable 
compressor and turbine efficiencies, re- 
duction of pressure ratio with re- 
duced turbine inlet temperature is 
still more advantageous than it is 
with the non-regenerative turbine. 
Thus the characteristic variation of 
pressure ratio with turbine inlet tem- 
perature is, with a high efficiency re- 
generator, a happy combination for 
a turbine unit required to operate 
extensively at low load factors. 


Fuel Consumption at Idle 
The fuel consumption at idle can 
have a marked effect upon the aver- 
age fuel mileage of a road vehicle 


turbine. As far as is known there 
are no published data for idling fuel 
consumption of vehicles equipped with 


the disk brake has been reduced in 
the ratio of 3 to 1 the total volume 
of lining available for wear on the 
disk brake exceeds that of the com- 
parable drum brake by some 10 to 
15 per cent due to the fact that the 
whole of the lining volume can be 
worn away, while on the drum brakes 
the ends of the lining arc are usually 
left thicker than the middle portion 
of the arc. 

Finally I would like to sound a 
note of warning regarding the ability 
of the disk brake to rescue designers 
from the difficulty of the small wheel. 
The disk brake, in order to give sat- 
isfactory life, must be chosen of ade- 
quate size and in its present state 
of development offers no universal 
panacea for space problems. 


turbines. If idling fuel consumption 
is to be judged by that of non-regen- 
erative, single-shaft turbo-props and 
industrial turbines, the prospect is 
not encouraging. In such turbines 
the idling rpm may be as high as 90 
per cent of the rpm at rated power 
and the fuel gallonage one-third of 
that at rated power. Turbo-jets may 
idle at as low as 25 per cent of rated 
rpm, and may use less than 15 per 
cent of the fuel gallonage required at 
rated power. 

In the vehicle turbine, the idling 
problem is distinctly different to that 
of the aircraft turbine and that of 
many industrial types. The use of a 
regenerator promises to very mark- 
edly reduce idling fuel consumption. 
Low idling rpm will be desirable to 
produce smooth performance at very 
low road speeds in a passenger car. 
However, even low idle rpm will not 
avoid unwanted power at low road 
speeds, when the turbine is fitted with 
a regenerator and has just slowed 
down from full power operation. This 
excess power due to stored heat in the 
regenerator will prevent the idle rpm 
from being reduced to its normal 
value. Several methods for eliminat- 
ing this unwanted power are apparent. 
One simple one is a bypass valve be- 
tween the compressor turbine and the 
free turbine. This waste gate would 
bypass the gas from the compressor 
turbine through the regenerator and 
thus would partly conserve the heat in 
the turbine exhaust. This waste gate 
could also be used to eliminate creep 
when the vehicle is stationary. With- 
out such a waste gate or another 
measure producing a similar result, 
high idle rpm is likely to be very ob- 
jectionable in respect to creep. 


(Turn to next page, please) 





Friction Materials for Automatic Transmissions 


By J. F. Johnson and E. P. Stefi 
Raybestos-Manhattan, Inc. 
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FIG. 1 


Characteristics of resilient, semi-metallic and full-metallic 


material 


> prea application for the various 
types of friction materials can 
be subdivided into two general clas- 
sifications—Plates and Bands. The 
first of these to be considered will be 
Plates. 

In the resilient class, the combina- 
tion of cork-cellulose material in the 
dual faced rings is used in the 
Chrysler Powerflite, General Motors 
Hydra-Matic and Powerglide, and 
Packard Ultramatic is by far the 
most extensively used. Despite the 
limitations of resilient materials with 
respect to temperatures and pres- 
sures, many thousands of specifically 
designed units have been built and are 
operating satisfactorily. Priced at 
the lowest cost of any of the oil usage 
materials it is doing an excellent job. 

Semi-metallic plates are the second 
in usage and are found in the Buick 
Dynaflow and the Ford front clutch. 
When bonded to steel and correctly 
grooved, excellent engagement and 
release characteristics and long life 
are obtained. 

The most prominent use of sintered 
metal plates in automatic transmis- 
sions is found in ithe rear clutch of 
the Ford line. The durability and cost 
of these materials for such an appli- 
cation has great merit. A brief sum- 
mary of the data on the foregoing 
materials as applied to plate applica- 
tions is illustrated in Fig. 1. 

In band application three types of 
friction material are principally used. 

The flexibility of the woven as- 
bestos friction material makes it 
suitable for double rap applications 
such as found in the front band of 
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the General Motors Hydra-Matic. The 
single wrap front band of the Ford 
line also utilizes this type of mate- 
rial. The ease of assembly together 
with the high friction and excellent 
durability make woven products well 
suited to band applications. 

The rigid molded material is gen- 
erally supplied for band application 
in segment form. This material is 
used on the rear band of the General 
Motors Hydra-Matic and the ends of 
the front band of the Ford line. The 


FIG. 2 


Characteristics of woven, rigid molded and semi-metallic 


material 


great resistance to high unit pres- 
sures is the outstanding feature of 
rigid molded for such applications. 

Semi-metallic material is used on 
the Buick bands, Ford rear band, both 
Chevrolet bands and the Chrysler 
low band. Excellent engagement 
characteristics and durability have 
given wide usage to this type of 
material. 

The comparative properties of these 
groups of materials are illustrated 
in Fig. 2. 


New American Motors V-8 Engine 
By John F. Adamson, Carl E. Burke and David V. Potter 


Automotive Research and Eng. Dept. American Motors Corp. 


_ 1 shows the full throttle gross 
performance curves of the new 
American Motors’ engine (see AI, 
March 15, page 285). These curves 
are based on dynamometer results 
obtained with best power fuel and 
spark advance, an 8.0 to 1 compres- 
sion ratio, and corrected to standard 
SAE conditions. 

As can be noted in Fig. 1, the peak 
horsepower of 190 is obtained at an 
engine speed of 4900 rpm. The fric- 
tion horsepower curve shows the re- 
sults of the relatively short stroke 
design and weight reduction in mov- 
ing parts, in that it reaches a value 
of only 34 horsepower at 4000 rpm. 

The specific fuel consumption curve 
contains the results of attention to 

(Turn to page 114, please) 
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Full Throttle Performance 
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A NEW technique in molding epoxy resins, which 


imparts optical finishes and precision to extremely 
complex finished products has been developed by 
Northrop Aircraft. The process was developed when 
Northrop production engineers were offered a contract 
to produce a number of optical testing devices for the 
U. S. Navy. 

Original concept had been to electroform each indi- 
vidual segment of the complex device and then assem- 
ble them into the desired configuration. This would 
have been an extremely costly method since all sur- 
faces and dimensions were required to be optically 
precise. 

Northrop research and development men virtually 
reversed this concept and made a segmented mold 
which was then assembled to the required precision. 
The mold itself cost approximately as much as one part 
would have cost under the original concept. 

The process consists of slush molding all surfaces 
of the master mold, which is then placed in a vacuum 
chamber to expand the resin and remove all air 
bubbles. 

The mold is then filled with resin and inexpensive 
glass marbles. Low cost of the marbles is not the 
prime consideration, however, since they reduce the 
chemical heat caused by the catalyst in the resin and 
prevent shrinkage of the part itself during the curing 
period. 

Threads for mounting the part are cast into the 
mold by extending screws into the resin. These are 
backed out after the resin has solidified, leaving an 
accurately cast thread. 

Lack of shrinkage, because of insertion of the 
marbles and other additives, results in dimensional 
accuracy within a tolerance of 0.0015 in. All surfaces 





British Engines to Be Built 

In India Under License Deal 
Automobile Products of India (API) 
nas entered into an agreement with 
the British firm of Henry Meadows 


Engineering, Ltd. 
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under which it will produce the latter’s 
full line of engines for the Indian 
market under license. Henry Meadows 
is a subsidiary of Associated British and it is expected that eventually 


During the initial 





Finished epoxy resin optical de- 
vice is vapor coated with 
aluminum giving a mirror finish 
to the optically smooth sur- 
faces of the part. 







Molding 
EPOXY RESINS 


for 


Accurately Finished Parts 
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Complex master mold devised by Northrop research and 
development engineers for use in molding epoxy resin 
parts is lapped to a mirror finish. The “knife edges" shown 
on the mandrils are reproduced faithfully and to overall 
dimensional tolerances of 0.0015 in. Hundreds of extreme- 
ly complex parts may be made by a new usage of epoxy 
resins developed at Northrop from such a mold. 










are optically flat and either radii or “knife edge” 
corners are reproduced faithfully by the new process. 

The finished parts of the Navy testing device are 
vapor coated with aluminum giving all orifices a reflec- 
tive finish. 














agreement, complete engines will be 
shipped from Britain. These will be 
followed by “knocked-down” engines, 










complete units will be turned out in 
Indian plants. 








stages of the 
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Turned Out with Electronically-Controlled Equipment 


ELECTIVE automation is a key part of the setup 

at the Milan, Ohio, plant of Harris Products 

Co. With the increasing use of rubber-and- 
metal parts in automobiles, particularly in front and 
rear suspensions, new methods have been developed 
to hold quality standards while meeting the higher 
demands. 

At the Milan plant, one important operation is the 
pressing of extruded rubber tubing under high pres- 
sure between concentrically positioned large and 
small bushings. For best performance characteris- 
tics, the finished rubber-and-metal product must con- 
tain a precisely controlled amount of rubber. Because 
the length of each rubber section was always the 
same, and density or consistency of the rubber uni- 
formly maintained, only tube diameter variations 
could produce changes in the amount of rubber to 
each mold. Therefore, the conveyor speed is a critical 
factor in the entire operation because extrusion of 


a slightly varying amount of rubber onto a constant 
speed conveyor would cause an uneven diameter of 
tubing. Precisely controlled conveyor speed provides 
the required regulation for production of the preci- 
sion mountings. 

Production flow is initiated when sheets of rubber 
are fed into a rubber breakdown mill and the result- 
ing rubber is then passed by an overhead conveying 
system to a warm-up mill. From here, the resulting 
warm strip rubber passes by overhead conveyor down 
into the extruder for extrusion into hollow tubing or 
solid tubing, or other cross-sectional shapes as de- 
sired. The extruder is driven by a 75 hp electronic 
adjustable-speed Reliance V*S Xatron drive. Precise 
control of speed is one of the outstanding features of 
the drive. The extruded rubber passes immediately 
onto a weighing conveyor driven by a Reliance V*S 
Jr. Adjustable-Speed drive. Over a length of ap- 
proximately eight feet, the rubber is weighed for a 


Rubber break- 
down and warmup 
mills side-by-side 
where production 
flow begins. Rub- 
ber passes be- 
tween mills by 
overhead convey- 
or and then by 
overhead convey- 
or to the extruder 
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By M. H. Phelps 


Application Engineer 
Reliance Electric & Engineering Co. 


required weight per linear foot. 
Changes in linear weight are re- 
flected as movements in the pointer 
arm, and then as predetermined 
limits are exceeded, the master 
speed potentiometer is activated by 
the operator. This creates an elec- 
tric signal calling for the conveyor 
drive motor to speed up or slow 
down to maintain the diameter of 
the extruded tube within prescribed 
limits. The scale is preset before 
each run so that zero error should 
be indicated on the scale during the 
run. Anything other than an indi- 
cated zero error means that the re- 
quired weight is not being pro- 
duced. 

The rubber then passes into a 
water-cooling bath and makes four 
passes looping back and forth on 
four different levels. As changes in 
speeds occur on the primary con- 
veyor, corresponding changes are 
provided on the conveyors that fol- 
low and the same electronic signal 
adjusts their speeds. A second mod- 
ification is necessitated by the 
shrinkage of rubber during cooling. 
By means of dancer rolls used in 
connection with the four Reliance 
VSS units (one for each conveyor), 
changes in speed are easily accom- 
plished. The VSS is a speed-setting 
device which controls conveyor mo- 
tor speed in proportion to position 
or tension. In essence, then, there 
are two controls of speed, with the 
“master” VSS mentioned above in- 
tegrating the top four belts as a group. Guillotine cut- 
ting, conveying, and quick inspection complete the 
initial stage before the pieces are finally loaded into 
tote boxes for the subsequent molding operation. 

The next step in the production flow consists of the 
molding by hydraulic presses that mold and cure the 
rubber plugs into mounts. Control over the time cycle 
of these presses is completely automatic with master 
indication and regulation in the production office. 
After stripping the sheets of inter-connected mounts 
from the molds, they are stored in large tote boxes 
for a ready supply to the tumbling barrels. 

This final process is carried out in tumbling barrels 
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Extruder (right) from which the extruded rubber passes onto weighing 
conveyor (center) and on into water cooling bath (left). 


Four Reliance V*S Jr. gear motors stacked on different levels drive the 
water cooling conveyor. Rubber passes from cooling toward the right 
and is rough cut into long lengths before precise guillotine cutting. 


into which carbon dioxide is fed. Each of the three 
tumblers is driven by a Reliance V*S Jr. drive with 
complete finger-tip control right at the barrel. The 
CO, chills the rubber sheets until they are extremely 
brittle. All excess flashings and connecting pieces of 
rubber are broken off by the tumbling so that the 
individual mounts result. When the tumbling has been 
completed, the motor drives are stopped, the barrel 
opened, and the barrel opening is positioned directly 
over a shaker conveyor. The mounts drop onto this 
conveyor and travel to a point where they are trans- 
ferred to a conveyor feeding into a rotating squirre!l- 
(Turn to page 125, please) 
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Universal side arm extractor designed by the 
Cleveland Plant automation section can be used 
on any of the 22 press lines in the plant. 


By Thomas Mac New 


Automated 
Press Lines 


Automation units are actuated by 

the drop-cam_ electric controls 

located on the press column. The 

driver to operate the switches is 

attached to the upper platen of 
the press. 


Ford's Cleveland Stamping Plant 


ORD is now operating what is currently the last 
Prvce in automated stamping plants at its new 

facility just outside of Cleveland (AI, Dec. 1, 
1955). This all-new plant supplies approximately 20 
per cent of the total Ford major functional body 
stampings. 

Stampings move through the production lines with 
the aid of the latest automation and materials han- 
dling devices. Production at present is for the assem- 
bly plants for Ford, Mercury, and Lincoln. In addition 
to Ford car body work, the plant handles 60 per cent 
of Mercury and 75 per cent of Lincoln functional body 
parts. 

Altogether, there are seven different makes of 
presses—Cleveland, Bliss, Danly, Clearing, Hamilton, 
Niagara, and Ferracute—used in the new plant. The 
largest press has a 1000-ton capacity while the small- 
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est is rated at 90 tons. Presses used for major stamp- 
ing operations are of the underdrive type. All of the 
larger presses are equipped with the Dynamatic elec- 
tromagnetic clutch, McKay machines are used to 
handle all the coil stock which makes up some 80 per 
cent of the total steel used in the plant. 

The entire overhead conveyor system, which is ap- 
proximately two miles long, was built by Mechanical 
Handling while the 250 or so portable belt conveyors 
used between manufacturing operations were supplied 
by a number of manufacturers. 

Most of the automation equipment used in the plant 
has been standardized and utilizes an air-mechanical 
system for operation. One of the major steps in the 
standardization program was the installation of simi- 
lar power drive units in most of the transfer devices. 
The power unit uses a short stroke air cylinder which 
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moves the transfer mechanism mounted on movable 
racks, twice the distance of the stroke and, of course, 
at twice the speed. 

Actuation of the automation units is by means of 
drop-cam electric controls mounted on the press col- 
umn. A contact or driver arm is mounted on the upper 
platen, so on the downward stroke of the press the 
driver arm passes over the series of electric switches. 
The switches can be adjusted to operate at any point 
during the stroke of the press. 

Ford’s Automation Section at the Cleveland Plant 
designed and built much of the special equipment 
needed. This section devised, in addition to the drop- 
cam control, a universal side arm extractor to remove 
parts from the dies. These extractors have adjustable 
supporting columns which make them usable on any 
of the 22 major press lines. 

Another innovation conceived by the Automation 
Section is the parallelogram transfer system which 
carries body parts into and out of die cavities. The 
device gets its name from its motions which resemble 
a parallelogram—forward, down, reverse, lift—during 
a cycle of operation. 

An excellent example of the parallelogram conveyor 
mechanism is the automation equipment on the front 
hood-reinforcement line. Initially, the sheet metal for 
the part is cut off and blanked in a 186-in. by 108-in. 
bed Clearing press equipped with a side feed. Two 
parts are cut and blanked simultaneously, with one 
being ejected from the front of the press and the other 
from the rear. Blanks are then manually fed into a 
blankloader for the draw operation by sliding them 
over a gravity ball table. In the loader the sheet metal 
is automatically sprayed top and bottom before inser- 
tion in the die. After the initial feeding operation in 
the blankloader, the part is not manually loaded again 
until it leaves the main press line. This second oper- 
ation, which is performed on a double-action, 700 ton 
Danly with a 108- by 72-in. bed, draws and flanges the 
work. A side arm extractor removes the workpiece 
from the die cavity and places it on a portable belt 
conveyor. The conveyor takes the part to the parallel- 
ogram loading and unloading device. In the third 
operation on a single-action, 600 ton Bliss, the hood- 
reinforcement is completely trimmed. The parallel- 
ogram extracts the work from the die, transfers it, 
and then places the part in the next loader. This is 
carried out for the next three operations. In succes- 
sive steps, the part is flanged along the fender sides 
and rear, restruck, pierced for molding slots, and 
flanged along the front on single-action, 600 ton 
presses. In the last major operation, also performed 
on a Bliss press, the part is automatically loaded; and 
after striking, it is mechanically kicked from the die 
onto a slide table. 

Ford’s Automation Section designed and built a 
rather clever preform bender and automatic transfer 
mechanism for the instrument panel line. Blanks are 
loaded on a table equipped with movable fingers which 
push the work to a first station where the sides are 
notched and then to a final station where the sheet 
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Top—Hood blanks are fed over the gravity ball table into 

a blankloader where both sides of the sheet are sprayed. 

The blankloader automatically inserts the part into the 
Danly press. 









Center—Hood line automation includes such devices as 
this turnover and the universal side arm extractor in 
back of the turnover. 







Bottom—As a hood is ejected from the die, it is kicked 

forward. The air-operated slide mounted on top of the A- 

frame is used to cushion the shock of landing and to guide 

the part onto the automation rails. The slide is equipped 
with soft rubber wheels for the purpose. 
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The side arm extractor in picture above removes the front 

hood reinforcement from the die in the Danly press and 

deposits it on a belt conveyor which carries the work to 
the parallelogram automation device. 

Above, right—Parallelogram automation is used extensively 


metal is bent to a parabolic shape. This preform has 
enabled the plant to cut down on scrap loss. After 
bending, the work is transferred transversely through 
the side of a Hamilton press and into the die cavity 
for the first stamping operation in the sequence. 


This 450 ton, 94 by 60 in. Cleveland underdrive press is 

used for stamping out package trays for Ford cars. Oper- 

ations on such small parts often do not require a great 
deal of automation equipment. 
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on the front hood-reinforcement line. These units operate 

through the die to load and extract the workpiece in a 

motion which resembles the shape of the familiar parallelo- 

gram. This particular unit is behind a 600 ton Bliss which 
performs the fourth operation. 


Another well automated line produces hoods. Blanks 
are notched and cut off two at a time in a Clearing 
press which has a 186- by 108-in. bed. Each sheet is 
ejected automatically and taken to a McKay 84 in. 
rolling mill. Upon leaving the mill, the material, which 
is 0.036 in. thick, is transported by industrial truck 
to the first draw press. Sheets are fed over a ball 
gravity table and automatically sprayed top and 
bottom with drawing compound. Blanks are then 
automatically fed into a Danly double-action press of 
800-ton capacity. This press has a bed 134 by 96 in. 
The part is removed from the die cavity by a univer- 
sal side arm extractor and placed on a series of rubber 
rollers where it is picked up by a turnover mechanism 
Automatically, the workpiece is inserted in anothe: 
Danly press. This press is rated at 1000 tons and has 
a bed of 132 by 90 in.; it is utilized for finish trim 
ming the hood. 

At the rear of a third Danly press on the hood line, 
a mechanism has been installed which automatically 
removes the part from the die and transfers it with- 
out marring the exterior surface of the hood. Aijr 
cylinders at the rear of the press lift the hood clear 
of the die while another mechanism propels the hood 
forward. As the hood moves through the air, it is 
guided and slowed, to cushion the landing shock, by 
an air-operated slide mechanism equipped with soft 
rubber rollers. This unit is mounted on an A-frame 
just at the rear of the press and over the transfer 
mechanism which carries the part on to the next press 
operation. 

Electrically, the rear floor plan line is the most com- 
plicated with 350 relays serviced by a Reliance 40 hp 
drive. One of the principal features of this line in 
respect to automation is what the Ford engineers have 
nicknamed “the Hong Kong Express.” This unit is 
used for practically all automatic welding on the rear 
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Preform automation device used in conjunction with a Ham- 
ilton press on the instrument panel line. The unit notches 
bends, transfers, and loads the blank into the draw press. 
Above, right—On the Mercury instrument panel line auto- 





floor pan assembly. As the floor pan moves to the first 





idle station, a spare tire well is automatically brought 
into position. When the floor pan moves under the 
tire well, the well is dropped into the cutout in the 
pan. During this phase, the front fuel tank supports 
are placed in position. The sub-assembly then is welded 
in a United welding press and passed on to the main 
automation line. In successive steps, the rear fuel 
tank vent pipe retainer and a cross member are added 
The lower platen of a 70 by 70-in. Hamilton weld press 
lifts the pan into proper location, and the guns move 
into position to join the various parts. Next, body 
bolts and the center floor pan are placed in their re- 
spective fixtures in another weld press. The center pan 
is lifted into position by a hydraulically-operated knee. 
When the knee retracts, the pan is left on rails for 
transfer. After a sealant operation, the center floor 
pan is loaded into a fixture adjacent to the rear floor 
pan idle station. 
ferred to a 92 by 92-in. welding press for joining. 
There are, of course, several press operations where 
automation is not for various 
Mostly, the lines that have little or no automation are 
producing small parts. Typical lines are those using 
the new Cleveland underdrive for package 
trays and conventional presses for such parts as rein- 


The two sub-assemblies are trans- 


reasons. 


necessary 


presses 


forcement ribs. 








Revised Plan Allows Military 
To Make Use of Stored Tools 
The 
the Government 
which have been kept in storage will 
have no effect on the Defense Dept.’s 
present plans to purchase new equip 
Most of the tools, 





Office of Defense 
larger 


announced by 
to build. 


new program 


to use machine tools 


ment. stored unde 
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a program established in 1953 by the 
units which take a long time 

Under the new program, each mili 
tary service will be permitted to bor 


row any larger machine it needs for 
urgent production schedules, In 
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matic ejectors are used to remove the stamping from the 
die and onto the slide table where the piece is picked up 
by a belt conveyor. A Cleveland underdrive press is used 
for the operation. 



































The rear floor pan assembly line incorporates a great deal 

of automation equipment. At this point, the spare tire 

well is elevated from floor height above the pan and then 

automatically dropped into the pan catout. Safety guards 

over the chains on the left were removed for pictorial 
purposes. 
















dition, each service now will be per 


Mobilization, are mitted to buy its own tools as it 





needs them for current programs. In 
the 
acted as the purchasing agent for all 





the Defense Dept. itself 





past, 
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Renault 
Brings 


Out 
New Rear Engine Car 


ENAULT, the largest French auto- 
mobile producer, has added a 
third model, the Dauphine, to its 
passenger car line. Mechanically, the 
51.5 cu in. Dauphine is similar to the 
smaller rear-engine model. Its four cyl- 
inder engine forms a unit with a single 
plate clutch and a three-speed transmis- 
sion. It has a three-bearing cast crank- 
shaft, wet cylinder liners, and a light 
alloy head with vertical valves. Although the cylinder 
bore has been increased, a large number of the engine 
parts are interchangeable between the two models. 

With a compression ratio of 7.25 to 1, output of the 
engine is 30 hp at 4250 rpm. 

The single plate clutch and the three-speed trans- 
mission are common to the two models, but a recent 
change is the adoption of the Borg-Warner synchro- 
mesh for second and third. Final drive is by spiral 
bevel gears with a ratio of 4.37 to 1. 

Rack and pinion steering, as well as coil spring sus- 


Wealth of New Equipment 


land Public Auditorium at Cleveland, 


Cutaway view of the transmission and final drive 


pension front and rear, are practically the same for 
the models. Where additional strength is re- 
quired, this has obtainable by heat 
treatment, without in the size of the 


two 
generally been 
any alteration 
parts. 

While there is a high degree of interchangeability 
in the mechanical components, the bodies of the two 
types are entirely different. The Dauphine has a 
wheel base of 89.3 in., a front tread of 49.1 in. anda 
rear tread of 48.7 in., with an overall length of 155.5 
in. Curb weight of the new car is 1397 lb. 


position. They will be developed 


around the theme, “Integrated Han- 


To be Shown at MHI Show 

More new equipment will be exhib- 
ited at The Material Handling Insti- 
tute’s 1956 than has 
ever been unveiled at a single mate- 
rial handling show, according to the 
MHI officials. A survey of the 160 
exhibitors indicates that 1196 new de- 
velopments and new pieces of equip- 
ment will be exhibited for the first 
time at the Exposition in the Cleve- 


Exposition of 
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O., from June 5 through 8. 

Exhibitors also reported that more 
than $1 million is being spent on dis- 
plays exclusive of the time of per- 
sonnel. A total of $4.5 million worth 
of equipment will be included in the 
exhibits. 

In addition to the exhibits, 12 tech- 
nical sessions sponsored by the Amer- 
ican Material Handling Society will 
be held in conjunction with the Ex- 


dling— Management Profit Tool.” 
Vehicle Output in India 
Reaches New Record High 


According to figures just released 
by the Indian government, 22,528 cars 
and trucks were produced in the coun- 
try during 1955. This figure compares 
with a total of 14,462 units manufac- 
tured in 1954 throughout the nation. 
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Fifth Annual Spring Conference of the AllE 


NDUSTRIAL engineering is gaining new stature and 
industrial engineers as a class are due to find a 
more important place on the management team as 

they accept the responsibilities incident to the growth 
of automation techniques and the influence of auto- 
matic controls. That was the general consensus of 
speakers at the Fifth Annual Spring Conference of the 
American [nstitute of Industrial Engineers (AIIE 
held in Cleveland in March. 

Industrial engineering is subject to a changing 
climate due to the impact of automatic controls. The 
larger automotive plants have been employing the 
new techniques for many years, shifting to the more 
advanced mechanization and automatic controls in 
the new engine plants. The speakers at this meet- 
ing were unanimous in their opinion that parts 
makers and smaller volume producers—those that 
invariably are faced with lot or batch type production 
—must also find ways of harnessing automation and 
mechanization, and automatic controls. 

Obviously, job lot production cannot employ the 
same methods or equipment. But ways must be found 
in each specific operation to utilize flexible, specialized 
equipment with judicious applications of automatic 
controls. The point is that the small organizations 
are operating in an economic climate of high labor 
costs established by the larger producers and thus are 
forced to adopt the most advanced methods—tailored 
to their needs—in order to maintain their competi- 
tive position and make a profit. 

It was pointed out that an enormous variety of 
special tools are available for this purpose to man- 
agement that keeps in touch with developments. We 
have today many useful types of hydraulic, pneu- 
matic, and electronic systems, including programming 
systems that can be applied to small lot production. 
There is also a wide variety of extremely flexible ma- 
chine tools that can be harnessed to meet specific 
problems. 

Among examples of these are: tracer controlled 
lathes, automatic lathes, automatic screw machines, 
automatic cycle—drilling, milling, honing, precision- 
boring, grinding machines and other types of ad- 
vanced design, all of which can be fitted with auto- 
matic loading devices. These are just as adaptable 
to small lot production as they are to mass production. 

The application of advanced methods and _ tech- 
niques needs vision and the will to accept the new 
philosophy of manufacturing posed by automation. 
One of the best ways to get started, according to one 
expert, is to establish an automation section or de- 
partment and give it authority to change methods 
and process where this is justified economically. 

The speakers stressed the positive side of automa- 
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tion philosophy—that it creates new jobs by increas- 
ing productivity and lowering costs; that it provides 
a climate for new skills and higher job ratings. They 
decried the attitude of uninformed laymen and some 
labor leaders who preach that the new production tech- 
niques create unemployment. One of the speakers 
mentioned that in Russia, where labor certainly is 
abundant, the government recently created a new 
Cabinet post of Ministry of Automation to improve 
productivity. 

But the very nature of the Conference and the wide- 
spread interest of AITE members, much of the discus- 
sion was on a generalized level, dealing with prin- 
ciples and concepts. A number of industry representa- 
tives, however, had an opportunity to present specific 
case studies. 

For example, P. H. Richardson, Hartford Special 
Machinery Co., described examples of highly flexible 
automatic production machinery that can be used for 
a variety of different parts by changing or rearrang- 
ing sections of the machine. One of the specific ex- 
amples illustrated by the speaker was a flexible type 
drilling machine designed for jet engine parts ma- 
chining. It is of sectionalized design, integrated from 
standard elements such as the base, index table, col- 
umns, ete. It can be equipped with vertical column 
drilling heads, horizontal drilling and tapping heads, 
broaching attachment, etc. This concept is an exten- 
sion of the so-called unit type equipment that has 
been used by automotive producers for a great many 
years. 

Application of automatic controls, electronic data 
processing, systems engineering and other aspects of 
automatic controls for various functions were de- 
scribed by a number of specialists. David N. Smith, 
Jones & Lamson Machine Co., discussed the variety 
of input, internal, and external controls that are avail- 
able for flexible individual items of machine tools, that 
make them readily applicable to the needs of job lot 
production. 

Don A. Cargill, Cargill Detroit Corp., described the 
types of integrated lines that can be applied to small 
lot production, capable of producing finished as- 
semblies from the raw materials at a high rate of 
speed. He gave examples of unit type machines cur- 
rently being used in the Detroit area. 

Mac M. Arlin, Arlin Products, Inc., showed a sound 
film that gave many examples of the well known elec- 
tronically-operated, high speed inspection machines 
used in the automotive industries. 

Automatic controls and automatic data handling 
equipment for continuous process industries were dis- 
cussed at some length by A. H. Freilich, Minneapolis- 

(Turn to page 125, please) 





Advanced Methods for Making 


Six-Speed Automatic Transmissions 


HE manufacturing facilities and techniques em- 

ployed by the Allison Division, General Motors 

Corp., in the making of the unique six-speed 
automatic torque converter type transmission for 
Chevrolet trucks are noteworthy in setting the pat- 
tern for an operation of this character. Besides the 
special problems posed by the multiplicity of asso- 
ciated parts, and their larger and heavier design as 
contrasted with transmissions for passenger cars, 
there is the even more restrictive element of com- 
paratively low volume that must be taken into ac- 
count. 

Despite these limitations, it is necessary to har- 
ness the most advanced methods of production so as 
to assure positive quality control with maximum 
economy. 

The sampling of operations selected for this study 


will go far to show how skillfully the problem was 
solved by the management. The examples to be 
described here not only emphasize the advanced 
character of the operation; they also highlight some 
noteworthy “firsts” in the selection of specialized 
machine tools. 

Worthy of note, too, is the management of this 
special equipment. The production volume involved 
does not justify investment in machine tools for each 
individual part—with the notable exception of the 
Buhr transfer machine for the case—and in most 
instances, an individual machine has been tooled 
to handle two or more different parts. Flexibility, 
therefore, is an outstanding characteristic of this 
operation. 

As one example, consider the cutting of internal 
ring gears. This transmission employs three different 


One of two Buick V-8-driven final test stands for acceptance of Chevrolet transmissions. The control board at the left 

was supplied by Merz; the dynamometer in the foreground at the right is a Dynamatic. Directly above the transmission 

in the center background may be seen the Link-Belt carrier which lowers the transmission to the test stand and later raises 
it to the power conveyor system near the ceiling. 

















Forward section of the Buhr transfer machine for machin- 
ing the transmission case. The control board at the load- 
ing station may be seen at the left in the background. 
The small TV screen, which is scanned by the operator, is 
mounted at the right hand corner of the panel. In the 
background is the second of the two large Davis and 
Thompson Roto-Matic milling machines. 


ring gears each having 60 internal teeth. At least one 
of these is a rather thin-walled part, requiring spe- 
cial care in its handling. All three have the gear 
teeth cut in the large LaPointe vertical broaching 
machine, illustrated here. The broach has a 72-in. 
stroke and a rated capacity of 60 tons. 

The large planet carrier, a casting of pearlitic mal- 
leable, is presented to a special Ex-Cell-O gun- 
drilling machine, shown here. The job is to gun-drill 
the four bores for the planet gear shafts, from the 
solid, in accurate alignment and to close tolerances, 
through the two parallel webs of the casting. One of 
the features of the tooling of this machine is the 
provision of two hinged forked arms, one on each 
side of the fixture. As the casting is placed in the 
fixture, the arms swivel into place between the two 
webs, serving not only as a solid support between 
them but also providing the drill bushings for guid- 
ing the gun drills. 

Now we come to a “first,” a special two-station 
vertical type New Britain tracer-controlled contour- 
ing machine. As illustrated, it handles the machining 
of both top and bottom faces of the large diameter 
converter cover. Tooling on both spindles is quite 
complicated since it is necessary to bore the large 
diameter pilot, bore all diameters, and turn and face 
at various points. Besides this, all critical dimensions 
are held to close tolerances. 

Another interesting ‘first’ is the Heald vertical 
precision-boring machine in which both the upper 
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Close-up near the center of the Buhr transfer machine, 
showing the inclined turnover fixture that rotates the 
case from a horizontal to vertical position. Incidentally, 
this is the station that is scanned by the TV camera. 










By Jos chelin 




































Final inspection station on the case. This is the Sheffield 

Precisionaire inspection machine that makes simultaneous 

checks on 12 qualifying dimensions by probing from both 
ends of the main bore. 













and lower spindles are in rotation while the work is 
held stationary on the table. In this case, the machine 
handles the converter housing which requires facing 
of the inside diameter for the front pump; boring 
and facing of the retarder bore on the outside of the 
part. Both faces are held to close tolerances as to 





Gun - drilling of 
the four bores in 
planet carriers is 
done in the spe- 
cial Ex - Cell - O 
machine, shown 
above. 


Guards have been 
removed to take 
this close-up of 
an interesting 
“first"—the two- 
spindle, vertical 
type New Britain 
precision - boring 
machine for bor- 
ing and facing 
operations on 
converter covers. 
The cycle for 
both spindles is 
tracer controlled. 
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size and flatness of the converter housings. 

The assortment of aluminum die-cast valve bodies 
is quite impressive in terms of their out-size and 
complexity. In this area are found a number of the 
largest Kingsbury multiple-head drilling machines 
co be used in an automotive plant. The one illus- 
trated has a total of 11 heads—nine vertical, two 
horizontal. It is set up for the main valve body which 
requires precise boring of seven, stepped diameter, 
through bores. Because of the nature of the stepped 
diameters, the job requires double-indexing, once for 
one side, then for the other. The bores are drilled, 
semi-finish- and finish-reamed. In addition, the hori- 
zontal heads drill and tap the mounting holes while 
vertical heads drill and tap cover mounting holes. 
The bores must be held for size within +0.0005 in. 
and to a surface finish of 80 microinch (minimum). 

The transmission case, the largest and most intri- 
cately machined element, is distinctive in having not 
only a complete line of equipment but featuring the 
only transfer machine used in the department. Cast- 
ings are chemically cleaned in a Kolene bath, then 
the valve side is finish-ground and locator holes are 
drilled and reamed in a special machine at the start 
of the line. This face with its locator holes serves to 
locate the part in succeeding operation. 

The next step is the milling of both ends in a large 
Davis & Thompson Roto-Matic milling machine. This 
is followed by milling the sides in another Roto- 
Matic. Both machines are equipped with continuous 
rotating drum type fixtures. 











All of the remaining operations, including the detail 
stages of drilling, counterboring, reaming, tapping, 
etc., are done in an automatic cycle through the large 
Buhr transfer machine. In addition to the miscella- 
neous operations the machine also bores the stepped 
diameters through the main center line of the hous- 
ing. Rough boring is done initially, finish-boring is 
done at the last station of the machine. Incidentally, 
all of the boring is done with milling cutters. 

The Buhr transfer machine has some distinctive 
and uncommon features worth noting. It is the first 
transfer machine we have seen to date to be equipped 
with its own closed-circuit television system. The 
housing is handled in two distinct stages: first hori- 
zontally, then about midway down the machine, it is 
turned into upright position to permit work on the 
sides. The automatic turn-over to accomplish this is 
another unusual device. As illustrated, it consists of 
a motorized pedestal inclined at an angle of 45 deg 
to the conveyor. Rotation of the pedestal turns the 
housing upright and in correct location on the trans- 
fer conveyor. 

Since the machine is quite long and because it 
would be damaged if the big casting were received 
in the wrong position, it was decided to install the 
closed circuit TV to enable the operator to observe 
the station continually without leaving the control 
board. The illustration of the control station shows 
the small TV set located at the top. The scanning 
camera is mounted permanently near the turnover 
station. (Turn to page 110, please) 


This vertical type Heald Bore-Matic for boring and fac- 

ing converter housings is a unique piece of equipment. 

lt has two vertical spindles—one above the fixed work 
table; the other below. 
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One of the large 60-in. Auto-Index Kingsbury drilling and 

reaming machines on the valve body line. Seen here is 

the loading station for the large valve body. The machine 
has nine vertical and two horizontal heads. 


—— 
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The teeth are broached in 60-tooth internal ring gears in 
this 60-ton LaPointe vertical broaching machine which 
has a 72-in. stroke. 
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Swedish Automobile Manufacturer 


KTIEBOLAGET Volvo, major automotive manufac- 
turer in Sweden, recently placed in operation 
in Goteborg what is considered to be the most 

modern synthetic enamel body paint shop in Europe 
with many features of interest to all car producers. 

Perhaps one of the major points of interest is the 
utilization of electrically operated, radiant type dry- 
ing ovens for all operations. Electrical energy has 
become more widely available in the Scandinavian 
countries with the development of hydroelectric power 
plants and although its cost still is high, the fact is 
that the cost of coal and oil has been rising much 
more rapidly than that of electricity. From the stand- 
point of over-all economy, electrical energy has be- 
come quite competitive when one takes into account 
such factors as first cost, maintenance, amortization, 
flexibility, time required for warming up, etc. 

The facility to be described here illustrates the com- 
promises that must be faced by plant engineers in 
Sweden due to strict government restrictions on the 
size and investment in industrial buildings. In fact, 
it is a common experience to have a waiting period of 
at least 24 months before government approval is 
given. 

By the time approval had been obtained in this 
instance, requirements had been increased and later 
developments in techniques and equipment made it 
necessary to reconsider the layout from the standpoint 
of the best compromises that would fit available floor 
space. 

The final layout, as shown on the floor plan, utilizes 
wide spray booths, short drying ovens and tunnels. 


It is designed for a capacity of 25 bodies an hour. In 
adopting electric power for heating drying ovens, 
Volvo took advantage of recent developments in which 
radiant field intensity is held at a far higher level 
than with any other heating medium, due to the fact 
that energy flow as a function of temperature of any 
portion of the radiating surfaces may be readily 
reapportioned to meet varying requirements. Con- 
sequently, drying tunnel lengths could be readily re- 
duced—and drying speed correspondingly increased- 
without sacrificing flexibility. This made it feasible 
to squeeze extra capacity out of a relatively small 
floor space. 

Examining the compact floor plan, it will be noted 
that the flow of operations occurs in a tight sinuous 
pattern starting with Station 1 at the upper left hand 
corner. This station handles loading and unloading 
as well. It may be noted here that metal cleaning and 
Bonderizing are performed in another department be- 
fore reaching the paint shop. The sequence of oper- 
ations then is as follows: 


2. Tack rag 14. Cold spray sealer 

3. Hot spray primer 5. Drying oven—21 min at 20 } 
4. Flash off 16. Sanding and petrol wash 

5. Air seal 17. Tack rag 

6. Drying oven—15 minute at 18 Cold spray finish coat 

” 360 F. 19. Drying—21 min at 280 F 

7. Cooling 20. Repair-sanding and masking 
8. Wet sanding 21 Ts ee my : . 

9. Drying oven > ack rag 


10. Blow-off and inspection 
11. Petrol was 
12. Touch-up primer 


. Touch-up primer 


. Flash off and demasking 


22 
23. Spray finish coat 
24 
13. Tack rag 25. Drying oven—12 min at 280 } 
Another noteworthy innovation (see item 3) is the 
use of hot spray equipment for the prime coat. 
It will be seen that after the line coils around to 


r| FLOOR PLAN OF VOLVO SYNTHETIC ENAMEL BODY PAINT PLANT 
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Has Compact, Modern 
PAINT SHOP 


By Joseph Geschelin 


Station 18, it begins the return loop ending at Sta- 
tion 1 for unloading. 

Spray booths, as finally developed, are 20 ft wide 
whereas the ovens and drying tunnels are only 10 ft 
wide. The problem that remained was how to arrange 
the conveyorized movement of bodies in such fashion 
as to crowd more bodies into the drying tunnels—to 
speed up the flow at these points without interfering 
with progress of the entire line. Spacing of bodies on 
the main conveyor was established at about 19 ft, 
while spacing through the drying tunnels was reduced 
to 16 ft to effect the desired flow. 

After considerable experimentation this change in 
rhythm was effected by means of special transfer 
equipment, resulting in the proper synchronization of 
movement at the entry and exit of tunnels. Briefly, 
the solution was found in the installation of syn- 


Interior of finish-coat spray booth. Body carriages on 
the main conveyor may be seen in the center. 
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Exit end of one of the drying ovens. The cooling air nozzles 

are seen in the foreground on the sides. The main con- 

veyor line is directly in the foreground. The transfer point 

from the oven conveyor to the main conveyor is at the 
right in the foreground. 


chronized side chains at various points along the com- 

mon conveyor. These pick up the bodies as they enter 

the tunnels, transport them at closer spacing and, 
(Turn to page 100, please) 


View in gallery showing a portion of the synthetic enamel 
mixing room. 
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AIR MOTOR 
DOUBLE REDUCTOR GEAR 
INDEX PLATE 


DUMMY BLKH’D 


By Robert W. Briggs 


Douglas Aircraft Co., Inc. 


HE use of integral fuel tanks in modern aircraft 
T's contingent upon the ability of the airframe 

manufacturer to prevent corrosion and leakage. 
This is accomplished through the application of a 
sealant material in a hydrocarbon solvent. 

In the past this sealant has generally been applied 
by brushes in the hands of workers who were required 
to enter the tanks. Duplication and ommission of 
coverage by this method could exist, and the obvi- 
ously disagreeable work assignment together with 
safety hazards and excessive time consumption neces- 
sitated the consideration of an improved method. 

This problem has been solved at the Douglas Air- 
craft Co., Long Beach Division, through the use of 
a mechanical slushing device installed in a specially 
constructed explosion-proof, air-conditioned room. 

The Tool Design Group, to which this job was 
assigned, was faced by a parameter of interesting 
requirements. Aside from geometric configuration 
of the wing resulting in streamwise structural sta- 
tions due to swept back wings on one model, the prin- 
cipal mechanical problem was excessive weight of the 
large transport wing tanks on another model. This 
weight factor is increased when its shift or move- 
ment is induced through rotation of the tank. 

The mass moment shift of fluid flow in irregularly 
shaped structures results in a variable horsepower 
requirement and consequent couples which are de- 
pendent upon quantity of sealant as well as some 
other minor variable factors. (CG, axis of rotation, 


IDLER TRUNNION 
DUMMY BLKH'D 


Mechanical slushing 

device which is_ in- 

stalled in an explo- 
sion-proof room 


Mechanical Application 
of 


Integral Tank Sealant 


specific gravity of sealant, taper of wing, etc.) This 
was surmounted by a double herringbone radial gear 
reductor of commercial design driven by an air power 
motor. Air power was dictated by the explosion-proof 
requirement. 

Attachment to the integral tank wing is made either 
through the use of dummy bulkheads which carry the 
power trunnion on the outboard station and the idler 
trunnion shaft on the inboard station, or through the 
use of cradled idler wheels, the axis of which is co- 
incident with the wing axis. 

The wing is filled up to 70 per cent capacity with 
EC 776 sealant and it is rotated at 4% rpm, through 
a gear reduction air motor drive. After several revo- 
lutions the complete coverage of all internal structures 
is assured. Air pockets in stringers and clip attach- 
ment areas are exposed to prolonged slushing of the 
sealant. 

Drainage of the tank follows the slushing operation 
and is facilitated through the ability of the slushing 
fixture to position the wing tank in attitudes con- 
ducive to rapid draining. Ventilation of the solvent 
vapor is next accomplished through displacement with 
air. This prevents “washing off” of the sealant mate- 
rial through condensation upon the walls of the tank 
of the solvent vapor. 

The entire operation is safer and quicker than a 
hand method could be and the resultant finish com- 
plements production methods of a modern aircraft 
company. 
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Specialists for over 37 Years in 


FLUID FLOW and 
VIBRATION DAMPING 
PRODUCTS 


Schwitzer has extensive Research and Engineering 
facilities and experienced technicians to develop an 
economical product—for the Flow of Air, Oil, Water 
and other Fluids—or the Isolation or Elimination of 
Vibration in your equipment, whether it is in the Auto- 
motive, Atomic, Aircraft, Agricultural, Earth Moving, 


or other fields. 


Schwitzer utilizes the most modern production facifities 
for the Fabrication, Assembly and Testing of these 


Precision Products—for high or low volume production. 


These services are available to you for product 


development applications in many diversified fields. 


SCHWIITZE 


G=.28 R PP @C@ HH 2 FF ££ OO & 


INDIANAPOLIS, INDIANA 
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Kaiser Aluminum helps 


HALL LAMP COMPANY 


reduce costs...improve quality! 


PROGRESSIVE ENGINEERS of Hall Lamp Company 
recently changed material specifications for the 
manufacture of headlamp outer bodies to alumi- 
num. The bodies are supplied in headlamp assem- 
blies for Packard, Plymouth, De Soto, Hudson, 
Willys, Nash and Rambler cars. 

Aluminum made it possible for Hall Lamp engi- 
neers to design a higher quality part and, at the 
same time, reduce production costs. 


FINISHING OPERATIONS ELIMINATED 


Because aluminum is highly corrosion-resistant, no 
finish of any kind is necessary to protect against 
exposure to road splash. 

This greatly simplifies production. After being 
formed, the bodies go directly to final assembly ... 
thus eliminating in-plant operations and equipment 
formerly required for cleaning, priming, and paint- 
ing. This reduces costs and also makes it possible 
to increase valuable manufacturing space. 

Shipping costs are lower, too, because aluminum 


is one-third the weight of the material formerly 
used. 

Aluminum headlamp outer bodies are one more 
example of how this versatile metal combined with 
sound engineering can improve quality and reduce 
costs in the automotive industry. 

Make our automotive development engineers 
your “idea partners.” Let us combine your knowl- 
edge of your product with our experience with alu- 
minum to help you obtain maximum improvements 
and savings. 

Also, if you need assistance in finishing, welding, 
forging, roll-forming, extrusions, stampings, castings 
—or desire any engineering service or fabricating 
counsel—our development engineers will gladly 
provide it. 

Call our Automotive Development Division, 
TRinity 3-8000, Kaiser Aluminum & Chemical 
Sales, Inc., 1414 Fisher Bldg., Detroit 2, Michigan; 
Genera‘ Sales Office, Palmolive Bldg., Chicago 11, 
Illinois; Executive Office, Kaiser Bldg., Oakland 12, 
California. 


Kaiser Aluminum 
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USED ON MONARCH LATHES—The Monarch 
Machine Tool Co. uses a Pesco Reversible Pump 
to provide hydraulic power on its Series 62 and 80 
lathes for headstock shifting and four-way power 
rapid traverse, and on the Series 90 lathes for 
head-stock shifting. Pump is belt driven by 

main drive motor (left). 


ary Herts 


PESCO REVERSIBLE HYDRAULIC PUMP— 
Model 051001-170. Gear type, positive 
displacement pump delivers 3.6 gpm at 
1800 rpm and 1000 psi. “Pressure 
Loaded””* bearings assure longer service 
life and higher efficiency. 


unique Pesco Hydraulic Pump 


has 


one-way 
flow... 


regardless 


of 
rotation! 


*PESCO's patented principle 
of gear pump construction 


No matter which way you rotate this new Pesco Hydraulic 
Pump, flow is always in the same direction—inlet and outlet 
ports do not change! Startling? Yes . . . but it is typical of 
the valuable contributions now resulting from PEsco’s 
creative engineering. 

This Pesco pump is the answer for applications having a 
dual rotation power source, but requiring single direction 
hydraulic flow. On machine tools, for example, it can be run 
off the main drive motor to provide constant hydraulic power 
regardless of rotation. And for power take-offs on trucks and 
tractors, this pump gives correct flow independent of rotation. 

Where can you use this pump? Samples are in stock and 
available to original equipment manufacturers for testing. 
Production requirements can be met promptly. For detailed 
information or specifications, contact your nearest PEsco 
sales engineer, or write: Pesco, 24700 North Miles Road, 
Bedford, Ohio. 


PESCO PRODUCTS DIVISION 
BORG-WARNER CORPORATION 


24700 NORTH MILES ROAD ° BEDFORD, OHIO 


Producing the Best in Hydraulic Pumps, Fuel Pumps, Electric Motors and Axial Flow Blowers 
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All off-the-highway earth-moving equipment... 
dozers, scrapers, dump trucks... pose special 
hydraulics problems. The bulk, tonnage, and 
rugged service impose conditions that shoot 
an “ordinary” or “standard” formula full of 
holes. This is true of all heavy-duty equipment 
and especially so with long-stroke telescopic 
cylinders! 


HYDRECO 


LONG-STROKE HYDRAULIC 
TELESCOPIC CYLINDERS 


HYDRECO Cylinders are the result of many 
years of design and production experience. 
They’re custom built for the service they face. 
They can be designed to meet your special 
requirements of space, mounting, function and 
load. You can have HYDRECO Cylinders with 
strokes to 20 feet or more and for loads requir- 
ir-y outer sleeves as large as 10 inches in 
diameter and system pressures to 1500 psi. 





Telescopic cylinders are tough to build. No 
other cylinder calls for such close tolerances 
and perfect finish ...no other type requires so 
much in design and production “know-how.” 
Engineers who want “the bugs” out of their 
heavy-duty mobile equipment from the start 


specify HYDRECO! 


Whether your problem involves 1 ton or 75 
tons, the broad experience of HYDRECO en- 
gineers in finding the right answer can save 
you time, money and grief. 





While 


—let HYDRECO engineers 
show you how you can im- 
prove your equipment with 
custom-built HYDRECO Tele- 
scopic Cylinders. 


Member NEPA 


Cp 


KALAMAZOO oivision 


THE NEW YORK AIR BRAKE COMPANY 





BIG DART EQUIPMENT 
SPEEDS CONSTRUCTION 


OFF-THE-ROAD DUMP TRUCKS 
CARRY 75 YARDS PER LOAD 


It's no problem at all to carry away, in a 
single load, half the dirt from an average 
home basement excavation. Modern off-the- 
highway dump trucks, hauling 75 tons or 
more of earth and over-burden, make short 
work of moving a hill or filling a valley. 
Dumping these giant loads is done by means 
of big Telescopic Hydraulic Cylinders. Be- 
cause truck bodies are so large, they re- 
quire cylinders of unusually long stroke 
and capacity to raise them to full dumping 
position. During this operation it’s an ab- 
solute ‘must’ that all sleeves extend 
smoothly with no sticking or binding. 
Above all, safe operation is essential. 


Downtime with this equipment costs big 
money. These giant trucks run day and 
night, rain or shine, on all sorts of jobs — so, 
cylinder maintenance must be negligible. 
Many truck builders have made these big 
models practical and profitable with 
HYDRECO Fluid Power. Their experience 
has shown that HYDRECO Cylinders do the 
job and that they’re safe, smooth operating 
and require a minimum of maintenance. 


One of these builders is the Dart Truck 
Company, Kansas City, Mo., whose new 
75-Ton capacity dump body is shown here. 
This model uses two 120-inch stroke 
HYDRECO Telescopic Cylinders. Fluid 
Power for the circuit is provided by two 
HYDRECO Pumps and control is by means 
of a HYDRECO Hollow-Plunger Valve. 








9005 E. MICHIGAN ° ‘KALAMAZOO + MICH. 
INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, NV, ¥. 
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KALAMAZOO Division 
The New York Air Brake Company 
9005-4 E. Michigan, Kalamazoo, Mich. 


Gentlemen: We'd like to discuss the subject of 
Telescopic Cylinders with one of your engineers. 
We understand there is no cost or obligation for 
this cooperation. 


Name—___ 

Company 

Address__ canine 

City State 
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Can STROMBERG—champion economy 


AS 


The question is directed to manufacturers whose cars 
are not yet equipped with Stromberg Carburetors. Car 
makers using Stromberg now are also using its outstand- 
ing economy record in the Mobilgas Economy Run to 
convince thousands of economy-minded customers. 

A large segment of your market—people in every 
income bracket—is always motivated by economy of 
operation as well as style, power and other good features. 
Proof that the motor car industry is well aware of this 
fact is its participation in the Mobilgas Economy Run 
every year, knowing how much a victory helps new-car 
sales. 

Stromberg-equipped cars have won the coveted Sweep- 
stakes Award in this national economy tournament two 
straight years! 


carburetor—help sell cars? 


If economy is a touchy subject instead of a good, solid 
selling feature with your line of cars, it will pay you to 
make comparative efficiency tests with Stromberg 
Carburetors against the field. 

Remember, for more than forty years more advances 
in carburetion have been initiated by Stromberg than 
any other manufacturer. Stromberg application engi- 
neers are at your service. 


ECLIPSE MACHINE DIVISION OF BENDIX AVIATION CORPORATION 


Original Equipment Sales: Elmira, N.Y. ¢ Service Sales: South Bend, Ind. 
Export Sales and Service: Bendix Internationa! Division, 205 E. 42nd Street, N.Y. 17, N.Y. 


o> By . 
Stomberg* Carburetor (1) Bendix* Electric Fuel Pump <<» 9 Bendix* Fole-Thru Starter Drive s y 


*REG. U.S. PAT. OFF. 
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Tool Hy- 


News of the pete ae Sched- 


By Thomas Mac New 


Vickers Will Hold 
Second Hydraulic Forum 

Vickers has scheduled its 1956 
Production Machine Tool Hydraulic 
Forum for May 24 and 25 at the 
Engineering Society of Detroit build- 
ing. This second forum, like the first, 
is to promote further improvements 
in hydraulic components and systems 
through an open exchange of infor- 
mation on current problems. 

Louis F. Polk, president of Shef- 
field Corp., and head of the NMTBA, 
will be the keynote speake} for th: 
1956 event. 

Co-moderators for the two-day 
forum are to be Hans Ernst, director 
of research at Cincinnati Milling Ma- 
chine Co., and Russell L. Dustman, 
productive equipment manager foi 
Chevrolet. Taking part in the open 
discussions this year will be repre- 
sentatives of machine tool builders, 
users, hydraulic accessory manufac- 
turers and key Vickers personnel. At- 
tendance at the forum is by invitation 
only. The agenda is prepared from 
questions submitted in advance by 
forum participants and will provide 
coverage of the full range of indus- 
trial hydraulics. 


Conditioning Pinions for 
Automatic Transmissions 


Fellows Gear Shaper has worked 


out an automatic process for condi- 
tioning the tooth surfaces of hardened 
pinions used in an automatic trans- 
mission. According to Fellows engi- 
neers, the process requires only a few 
seconds per piece, but the effect on 
the pinion tooth surfaces is equivalent 
to that resulting from a run of a 
number of hours in a transmission. 
The conditioning machine is a Fel- 
lows No. 8B gear burnishing unit. 
The pinion is run in close mesh with 
three hardened work-gears. There 
are two speeds for the shaft on which 
the drive gear is mounted. Slow rota- 
tion for loading and unloading oper- 
ations is obtained by means of an 
auxiliary motor having an overrun- 
ning clutch. When electromagnetically 
coupled, the main motor overtakes and 
overruns this clutch to give fast rota- 
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uled by Vickers. Au- 
tomatic Machine 
Conditions Auto- 
matic Transmission 
Pinions. Crosby Gets 
Government Post. 





Joseph P. Crosby 

is now director of 

metalworking for 
BDSA. 


. .. 


Setup for conditioning automatic transmission pinions in a Fellows No. 8B gear 
burnishing machine. 


tion for the pre-set running time. One raised by an air cylinder for loading 
work-gear is mounted in a fulcrumed and unloading the work. A _ second 
arm through which the necessary cylinder actuates a ram in which there 
pressure is applied. This arm is (Turn to page 100, please) 





PRODUCTION Way 
and PLANT 
FOR ADDITIONAL INFORMATION, please use reply card on PAGE 89 


Vertical Bore-Matic for Multiple Operations 


N®™ design for increased efficiency 
is featured in the announcement 
of a vertical Bore-Matic two-station 
Vertical hydraulic operat- 
ing slide units mounted on the base 


machine, 


column can be arranged to carry a 
variety of tooling or auxiliary tool 
slides. The use of angularly mounted 
auxiliary hydraulic slides allows tool- 
ing to approach work over a wide 
range of angles. 

The work pieces are loaded down 
onto the rotating workholding fixtures 
which are mounted on vertically posi- 
tioned precision boring heads. The 
boring heads are driven by individual 
motors mounted at the rear of the 
base. 

In the setup pictured, multiple tool 
blocks are mounted on horizontally 
positioned hydraulic slide units which 
in turn are positioned on vertical 
slide units, also hydraulically pow- 
ered. This bi-way slide arrangement 
is for boring, chamfering and facing 
automotive transmission parts; the 
vertical slide movement accomplishes 
the boring and chamfering and the 


80 


Heald vertical Bore - 

Matic two-station ma- 

chine will handle parts 
up to 16-in. diam. 


horizontal slide movement generates 
the face. 

Continuous production can be main- 
tained by loading one station while 
the other is borizing, since each sta- 
tion may be independently operated. 
Machine and cycle control pushbut- 
tons are grouped at the front of the 
machine with double pushbuttons for 
cycle start at each station. This pro- 
vides an additional safety feature by 
making it necessary for operator to 
use both hands to start the cycle. Feed 
controls for rapid traverse, boring, 
turning, facing and related borizing 
operations are readily accessible, and 
are available for either or both the 
vertical slide unit and the horizontal 
slide unit. 

The capacity of the standard ver- 
tical slide unit ranges to parts having 
a diameter of 16 in. The machine is 
adaptable to a wide range of parts, 
including the machining of flywheels, 
impellers, bell housings, clutch plates 
and similar parts. Heald Machine 
Co. 


Cirele 30 on posteard for more data 


Automatic Drill 


fron new air-operated Aro auto- 

matic drill performs a complete 
cycle, automatically. Motor starts, 
drill traverses rapidly to the work, 
feeds at pre-set rate while drilling 
hole, then retracts and shuts off when 
hole is completed. 

These drills are offered in a choice 
of 15 models and five speeds for proc- 
essing a wide range of metals, from 
thin sheets up to six-in. alloy steels. 
They can be used singly or in mul- 
tiples and may be _ bench-mounted, 
suspended or locked to drill jigs. 

The five-step work cycle is ac- 
complished by: Four-way air valve, 
piston type, which can be operated 
manually or by remote control to start 
cycle and provide automatic return; 
rapid traverse stroke which moves 
drill rapidly to the work and shortens 
the time cycle; hydraulic feed control 
for feed rate according to job require- 
ments; adjustable stroke length with 
micromic adjustment nut accurate to 
0.002-in.; and built-in automatic re- 
turn which retracts the drill and com- 
pletes the cycle. 

Additional features include inter- 
changeable gearing for fast conver- 
sion to any of four other speeds; and 


Aro air-operated automatic drill 


adjustable air regulator for fine ad- 
justment of motor speed, or to shut 
off air in motor and move piston for- 
ward for drill changing. 

They are available with 2, 4 or 6-in. 
stroke lengths, and with speeds of 
4600, 2500, 1200, 650 and 350 rpm; 
drilling capacity from % to %-in. in 
mild steel, 5/16 to %-in. in aluminum 
or brass. Aro Equipment Corp. 
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Air Cylinders 
| ggerur: to a line of small air 
include a double-act- 
(air-powered advance 
retract stroke), 


cylinders 

ing model 
stroke, air-powered 
as well as single-acting air-powered 
advance, spring return units. Pre- 
viously available in one-in. stroke 
only, both types are now offered in 
one, two, three and four-in. strokes. 
Their compactness and 
flexibility are said to make them 
suited for all types of clamping, parts 


mounting 


positioning and ejecting, as well as 
light-duty tool and work feeding op- 
Han-D-Air 
equipped for simple, universal mount- 


erations. cylinders are 


ing; they may be front or side- 
mounted, front or rear flange- 
mounted, or front pivot mounted. The 
5/16-in. piston rod is threaded for 
easy coupling to loads. All 
models develop a thrust equal to the 
Bellows 


work 


air pressure applied. The 
Co. 
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Hydraulic Accumulator 


B* storing up energy during se- 

lected time of a cycle, large elec- 
tric motors and electrical controls 
can be replaced with small, economi- 
cally operated motors, according to 
a release announcing the Barnes hy- 
draulic accumulator. This unit fea- 
tures a unique diaphragm which is 
only flexed, never stretched, and is 
said to operate indefinitely without 


Barnes hydraulic accumulator 


loss of pre-charge pressure supplied 
by either nitrogen or air under pres- 
sure, 

Stated typical applications are tra- 
versing mechanisms, indexing turrets 
for high speed lathes, clamping and 
actuating devices. John S. Barnes 
Corp. 
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Large Capacity Vertical Chuckers 


IRST of a new series of vertical 

multiple-spindle hydraulic chuck- 
ing automatics recently introduced is 
an eight-spindle model equipped with 
14-in. capacity chucks, eight turning 
slides and four cross slides. In addi- 
tion, four “auto cross slides” can be 
operated on the vertical turret at one 
time to provide greater tooling adapt- 
ability for production machining of 
large forged and cast workpieces. A 
six-spindle model equipped with 17-in. 


This 14-in. Acme-Ryder 

eight-spindle vertical 

hydraulic chucking 

automatic is arranged 

for double indexing 

with two loading sto- 
tions 


capacity chucks, six vertical turning 
slides and four cross slides also will 
be available. 

The cross slides complement the 
vertical end-working slides and are 
said to furnish flexibility and addi- 
tional tooling operations heretofore 
not available in a single machining 
Because the 
independent cross slides of the ma- 


setup in these capacities. 


chine are mounted on the lower frame 
and actuated from cam drums located 
directly beneath them, they reportedly 


give adequate support for the heaviest 


forming cuts as well as cross-facing 
or necking operations on the surface 
of the piece. 

Machine power is designed to make 
use of the most modern cutting tools 
to best advantage, and also to provide 
an ample reserve to accommodate fu- 
ture tooling advancements. Standard 
spindle speed range is 32 to 628 rpm. 
Three spindle speeds are available at 
each spindle position. 

Positive indexing of the spindle car- 
rier is by an independent indexing 
motor with hydraulically-operated 


locking and clamping at completion of 
index. Changeover from single to 
double index (or vice versa) is ac- 
complished by the removal or addition 
of a cam on the indexing tappet shaft. 

The electro-hydraulic system not 
only provides a convenient means of 
actuation and control, but also en- 
ables a number of electrical, hydraulic 
and mechanical interlocks to be em- 
bodied as safety devices to protect 


both machine and operator. Func- 


tions performed hydraulically include: 
opening and closing of chucks; en- 
gaging and disengaging clutches in 
the spindle drives; applying brakes at 
the loading stations; providing a re- 
verse motion of the carrier to bring it 
back against the locating catch after 
indexing, then actuating a wedge to 
hold the carrier in that position; and 
clamping the carrier during cutting. 
Machine controls are conveniently lo- 
cated near the loading station and are 
duplicated at the rear for ease in 
setting up. «a master timing cam 
drum controls the completely auto- 
matic machining cycle, operating 
switches for the entire electrical cir- 
cuit including the electro-hydraulic 
circuits. 

Frame design employs arch type 
construction supported by heavy col- 
umns to insure rigidity and perma- 
nent toolslide alignment. Access 
panels in the top housing, columns 
and base permit easy entry for ad- 
justment and service. The National 
Acme Co. 
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Shaver for External and Internal Gears 


Model GCP-24-in. 


pon improved 

Red Ring gear shaving machine, 
for finishing external and internal 
spur and helical gears up to 24-in. 
pitch diameter, is now available. It 
is equipped with loading rails that 


enable external gears to be loaded in 
and out of the machine under the 
shaving cutter which is above the 
work. 
When 
(see inset) 
work head and internal cutter head 
attachments are provided. A _ hollow 
spindle in the work head permits 
the shaving of parts with integral 
shafts. The swivel work head enables 
the work to be swung out toward 
the operator for easy loading and 
unloading. Cutter on the internal 
cutter head is brought into mesh 
with the work gear and locked in one 
motion. The work gear drives the 
cutter when shaving internal gears. 
When set up to shave external gears, 
the cutter drives the work on the 


internal gears are shaved 
on the machine, swivel 


machine. 

The machine will shave external 
gears from 3-in. to 24-in. pitch diam- 
eter in the 2 to 16 diametral pitch 
range. Internal gears from 6-in. to 
24-in. pitch 
tooth size range can be shaved on 
the machine. 
complished by the Red Ring rocking 


diameter in the same 


Crown shaving is ac- 


82 


The improved Red Ring 
Model GCP-24-in 
gear shover finishes 
external gears up to 
24-in. pitch diameter 
The inset shows the 
machine equipped to 
shave internal gears up 
to 24-in. pitch diame- 
ter. 


table action. It handles gears up to 
between centers. A 10-in. 
maximum table stroke can be had 
shaving. A_ stroke 


28% in. 


when straight 


of 6 in. is possible with crown shaving 


eperations. National Broach & Ma- 
chine Co. 
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Heating Station 


| Ooow use in conjunction with control 

station and motor generator equip- 
ment of either 960, 3000, or 9600 cycles 
and ranging in power output from 40 
to 300 kw, a new remote heating 
station is offered. It provides outpui 
flexibility for a wide variety of metal 
heat treating and fabricating opera 
tions such as tempering, annealing, 
selective hardening, normalizing, 
shrink fitting, stress relieving, hot 
forming, forging, and for brazing and 
soldering. 

Capacitor racks provide ample 
mounting for a total of eight powe1 
factor correction capacitors. Water 
flow switches prevent operation of the 
remote heating station if the water 
pressure is inadequate to insure proper 
circulation of cooling water through 
the unit. Door interlocks remove high 
voltage for personnel safety when ac- 
cess doors are opened or panels are 
removed. 


The all-steel cabinet is heavily con- 
structed of angle frame and 10 gauge 
steel panels and conforms to JIC speci- 
fications. Dimensions are 40-in. wide 
by 40-in. deep by 61-in. high. 

The heating station when used in 
conjunction with a motor generator 
set and the proper control station 
comprises a complete induction heat 
ing installation exclusive of inductors 
and fixtures. A complete line of auxil 
iary equipment, including work tables, 
work sinks, inductors, jigs, fixtures 
and automatic workhandling mecha 
nisms, are available in different com- 
binations to meet specific require 
ments. Lindberg Engineering Co. 
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Marking Machine 


A® improved automatic motor driven 

marking machine that features a 
“jet of air” to position the work and 
then to eject the work after marking, 
is offered. It is designuted as the 
Acromark model 9AAA with Acrojet 
assembly. 

The machine is for marking steel 
parts such as bushings, collars, gages, 
rings, sleeves, taps, mills, drills and 
other 
parts. 
will mark parts up to two-in. diam in 
the standard machine, or larger when 
the oversize frame is used. Standard 


cylindrical or tubular type 


It has a seven-in. stroke and 


Acrojet marking machine 


operating speed is 36 strokes per 
minute, but this can be altered by a 
single gearing change when easily 
fed smal! parts are to be marked. 
Fully automatic operation is pro- 
vided. When the chute feed is lined 
up with a conveyor to bring the work 
to the machine, each part is moved 
forward into marking position by the 
Acrojet as it reaches the bottom of 
the chute. After marking, the Acro- 
jet ejects the marked part onto a 
“carry-away” conveyor and automati- 
cally positions the next part. The 
Acromark Co. 
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Three Dimensional Tracer Milling Unit 


THREE dimensional tracer milling 

unit, with a ram support having 
transverse and longitudinal keyways 
with suitable mounting provisions on 
all four sides and the end, has been 
introduced. The tracer stylus arm 
also has several manual mounting 
positions to further increase the pos- 
sible uses of the unit. This arrange- 
ment makes it practical to take nu- 
merous cuts on large work pieces by 
moving the cutter rather than the 
work piece itself. 

The transverse and _ longitudinal 
movements of the cutter are 12 in., 
with the depth movement being 8 in. 
All three movements are manually 
controlled from a single pencil type 
stylus tracing unit to enable duplica- 
tion of patterns on the work pieces. 
Each movement has a quick shut-off 
valve for independent use of any one 
movement. The cutter head slide has 
a micrometer screw depth stop for ac- 
location for the full 
range of cutter travel. The linear 


curate depth 


and depth duplicating speed of the 
cutter is variable within a range of 
1 to 50 ipm. 

The stylus has a positive lock ad- 
justment on all three movements to 
enable the locating of the cutter in 
relation to the stylus on the template. 
To allow for the changing of various 
size tracing stylus without changing 


The Sundstrand three dimensional tracer milling unit illustrated has a belt-driven three-hp 
head with four possible speed changes. 


the cutter, a quick change positive 
lock stylus chuck has been provided. 
The unit shown has a belt driven 
three-hp head with four possible 
speed changes of 200, 400, 900 and 
1800 rpm. Also available is a three- 
hp head with 


infinitely variable 


speeds between the range of 200 to 
1800 rpm. 
of either the four speed belt driven 
type or the infinitely variable speed 
Sundstrand 


In addition, five-hp heads 


type can be furnished. 
Machine Tool Co. 
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Rotary Index Table 


B UILT-IN automatic switch actuators 
are an optional feature in the air- 


powered rotary index table just an- 
nounced. The actuating rods and 
switches control the main work op- 
eration, the positive locking of the 
table itself, and related movements 
such as work holding devices, feeders, 
ete. 

This new Accro-Dex table has a 
12-in. diam, %-in. thick steel table 
top supported by a wide lubricated 
peripheral bearing near the edge. 
Without disturbing the table top, it 
can be set to provide 4, 6, 8, 12, or 24 
stations. It can operate up to 150 
index movements per minute (at 24- 
station setting). 

Over-ride or skipping of stations is 
reportedly impossible as the index 
cylinder piston seats against the cyl- 
inder head at the completion of any 
index movement. Loads up to 500 Ib 
can be carried without jarring due to 
an adjustable air cushion device at 
the head of the index cylinder. 
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A locking wedge actuated by a 
separate air cylinder provides repeti- 
tive stops within 0.002-in. (at edge of 
table). A %-in. ID access hole is 
provided in the Timken roller bearing 
equipped center post to permit pas- 


Accro-Dex rotary index table 


sage of piping or wiring to the table 
top. Hydraulic-powered models are 
also available. General Automation 
Products Co. 
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Barrel Finishing Media 


A NEW barrel finishing media, coni- 
cal ceramic shapes, has been an- 
nounced. Called “Honite” brand Ce- 
ramicones, the media is claimed to 
make it possible to barrel finish intri- 
cate parts which previously could not 
be finished in this manner because of 
lodging problems. The tapered ends 
permit access to holes for deburring, 
yet the broad bases prevent lodging; 
and their resistance to wear maintains 
original dimensions over long periods, 
according to the company. 

The media will 
remove burrs and parting lines from 
molded plastic parts without scratch 
ing the fine surface produced in mold- 
ing. Danger of contamination is mini 


reportedly also 


mized because the ceramic materia! 
is fused under high pressure to elimi 
nate voids and resist deteriorating 
effects of acids. The cones are %-in. 
high, through the base and 
7/32-in. across the top. Minnesota 
Vining and Manufacturing Co. 


3% -in. 
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ce PLANT EQUIPMENT 


Model 21 Mona-Matic manutacturing lathe equipped with new constant surface cutting 

speed mechanism offered by The Monarch Machine Tool Co. Electrical control equip- 

ment of the mechanism is housed in the separate cabinet enclosure shown at the head- 
stock end of the machine 


Constant Surface Cutting Speed 


Pyrenees surface cutting speed 
mechanism for the recently an- 
nounced model 21 Mona-Matic manu- 
facturing lathe is now offered. Func- 
tioning in conjunction with the multi- 
cycle programer controlled four cut 
fully automatic work cycle of the 
model 21, the new mechanism is said 
variation of 


to provide automatic 


drive motor speed to maintain the 
desired surface cutting speed on each 
of the various diameters and contours 
of each workpiece in the run. Accord- 
ing to the firm’s engineers, this new 
speed control feature gives increased 
tool life, higher rates of production, 
and improved workpiece finishes. 
During operation when the multi- 


cycle programer of the lathe indexes 
from one cutting cycle to the next, 
causing the cutting tool to be auto- 
matically positioned for the required 
cut, an electrical signal indicating the 
distance from the cutting tool tip to 
the workpiece centerline is transmit- 
ted to the constant surface cutting 
speed mechanism. This mechanism 
then automatically adjusts the ma- 
chine’s drive motor speed and, as a 
result, the spindle rpm, to produce 
the desired surface cutting speed on 
the workpiece. If during the actual 
cut, the drive motor deviates from 
the proper speed, a special feedback 
signal system enables the control to 
compensate for the error. 

When contours are turned under 
control of the air gage tracer unit of 
the machine, the constant surface 
cutting speed mechanism continually 
varies the drive motor speed, to auto- 
matically maintain the required sur- 
face speed at the point the tool tip 
is actually cutting. If desired, how- 
ever, the mechanism can be controlled 
manually. 

The main drive motor of the lathe 
is a 25 hp variable speed ac unit. 
Available surface speeds range from 
200 to 1175 fpm and can be main- 
tained over a 4 to 1 diameter range. 
Monarch Machine Tool Co. 
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Key Type Cylinders 


Span development and production of 

an improved key type hydraulic 
¢cylinder, with a number of features 
which make it desirable from an ap- 
plication and service standpoint, has 
been announced. 

The meehanite rod bearing is long, 
providing a full one to one surface 
Chevron type pack- 
ing can be easily replaced, and the 
whole bearing insert is held by insert- 
ing a locking snap ring at the rod 
end. Cast steel mounts are standard 
equipment and are an integral unit 
combined with the head and rod caps 
of the cylinder. These head and 
mount combinations may be disas- 
sembled by removing the internal lock- 
ing key ring which unites the head 
and cylinder wall. There are no 
bolts used in the construction. This 
design is said to permit the cylinders 
to be small in diameter and length at 
no sacrifice in strength. 

Heavy wall tubing, chrome-plated 
rods, rod scraper and milled wrench 


for extra wear. 


34 


flats on rods are standard in all cyl- 
inders. The cylinder heads are locked 
in place in a counter-bored section of 
the tubing wall at the ends of the cyl- 
inder. Pipe ports can be oriented at 
random due to the 360° rotation of 


Carter hydraulic cylinder 


the ends which is made possible by 
the key type construction. 

Sizes available are 1%-in. through 
8-in. bores, with a stroke of any 
length up to 18 ft. Carter Controls, 
Ine. 
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Degreaser 

A NEW compact vapor spray de- 

greaser features unique circular 
construction and unobstructed tank 
walls with recessed condensate trough 
for effective solvent reclamation. This 
trough serves as a reservoir for dis- 
tilled, pure solvent which is fed by 
means of a corrosion-resistant pump 
to a flexible hose and spray lance with 
fan-type nozzle. 

Interior of the standard tank, as 
well as other critical surfaces, are 
zine metallized for protection against 
corrosion. Stainless clad steel con- 
struction is available. Other advan- 
tages include easily removable, sturdy 
work rest; comfortable work height 
and removable cleanout door. All 
seams are electric arc welded and ex- 
teriors are painted in solvent re- 
sistant machinery gray. 

The OP2-D30 economy model de- 
greaser is available with steam or 
electric heating systems. Circo Equip- 
ment Co. 
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Automatic Assembly 


KF EEDING, positioning, 

and removal of parts are all done 
automatically by this eight-station 
assembly machine recently designed 
and manufactured. The parts consist 
of a needle bearing, a washer and a 


assembling 


seal which are assembled in an auto- 
motive steering gear end cover. Parts 
are automatically fed and positioned 
from indexing magazines, while the 
completed assembly is removed and 
placed on a conveyor automatically. 
Production rate is 720 completed as- 
semblies per hour. 

A specially designed 
plug-in aircraft-type relays controls 


panel with 


Robbins automatic assembly machine 


the electrical circuit. Included in this 
panel with the operating relays are 
controls which prevent assembly un- 
less each of the component parts is 
correctly positioned. 

The index table uses both a barrel- 
type cam and a shot bolt for accuracy, 
and is operated through a magnetic 
clutch and brake which provide a 
one-sec index and a four-sec dwell. 
Dwell time is controlled by a syn- 
chronous timer and electrical inter- 
locks at each station. Omer E. Rob- 
bins Co. 
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Sensitive Switch 


7 HE Licon (R) Type-10 switch of- 
fers movement differential less 
than 0.0005-in., for use in operations 
requiring extreme sensitivity, and the 
exclusive “serpentine” snap action 
of the switch is said to consistently 
give more than 10,000,000 actuations 
in tests. The manufacturer states 
the switch mechanism largely elimi- 
nates the problem of switch fatigue, 
and assures positive actuation of 
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Moline HU110 univer- 
sal joint type driller. 
Hydraulic rail feed 
with 18-in. max. slide 
travel; 16-in. width 
flat ways; 42-in. slide 
length; 24 adjustable 
center spindles with 1- 
in. drill capacity in 
steel and 1%4-in. mini- 
mum centers; 24 by 36- 
in. work table with 12- 
in. vertical adjustment; 
10 hp spindle drive 
ond 3 hp hydraulic 
pump drive. 


Multiple Spindle Driller 


bbe model HU 110 universal joint 

type, adjustable spindle, hydraulic 
feed drilling machine has two-speed- 
and-neutral adjustment for each 
spindle driver. The spindle drivers are 
designed for easy installation or re- 
moval in that each driver assembly 
is made up as a unit including speed 
adjusting mechanism, anti - friction 
bearings and driven gear. The entire 
spindle unit which moves on vertical 
ways, also is suitable for use as a 


horizontal unit or for any interme- 
diate angle with no design changes. 
Thus, the unit is adaptable for use in 
making up rather versatile way type 
drilling equipment. 

The machine has a 15 by 24-in. drill- 
ing area and can be equipped with a 
maximum of 24 two-speed-and-neutral 
spindle drivers. Feed cycle is auto- 
matic with electric push button con- 
trol. Moline Tool Co. 
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Licon (R) Type-10 switch 


equipment. Since the switch has no 
pivot points it has no dead center, 
no flickering. The low stress design 
eliminates drift at the trip points. 

The Type-10 has a 20 amp rating, 
and the manufacturer says it is par- 
ticularly adaptable to use in machine 
tools, appliances, aircraft and in-plant 
uses. Seven different types of plunger, 
spring and lever actuators are avail- 
able. Illustrated is the pin plunger, 
made of polished stainless steel. 
Licon (R) Switch and Control Div., 
Illinois Tool Works. 


Cirele 46 on posteard for more data 





coo pLant EQUIPMENT 


Automatic Multi-Operation Welder 


The welder illustrated 
is joining electrical 
terminals to wires. The 
terminals are fed in 
strip form, then weld- 
ed and stated fo the 
wires. The use of re- 
sistance welding  in- 
sures a good electrica/ 
bond. Heat time is 
short to permit use of 
plastic covered wire 
without damage to the 
cover. Feeding of 
terminals in strip form 
end addition of a cut- 
off shear results in high 
production rate. All! 
three operations, weld- 
ing, stoking and cut 
off are done automatic- 
ally as the welder in- 
dexes the product 
through the several 
stations. (Taylor-Win- 
field Corp.) 
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Horning Type Press Broaches 


si His hydraulic Horning type press 

with continuous automatic cycle 
broaches 30 external involute gear 
teeth on the OD. of a bronze auto- 
motive synchronizer ring. 


The broaches for this machine are 


American Horning type press 
mounted in a stationary broach pot, 
through which the part is pushed. 
Ten H.S.S. 30 involute spline broach 
rings are mounted in the pot. The 
pot also acts as a guide for the push 


86 


bar during the broaching stroke. An 
air operated automatic slide, inter- 
locked to the machine cycle, carries 
the parts from the tube feed to 
broaching position over the broach 
pot. Stripping fingers and an ejection 
device automatically strip and eject 
the part below the pot. The parts 
are fed to the slide by a gravity 
tube feed. A_ single 

the tube radially locates the notched 


spline inside 
parts. 

With the machine running on con- 
tinuous automatic cycle, the operator 
only has to keep the magazine feed- 
ing the slide filled with parts. Parts 
are placed in the tube feed indexed 
by the spline. The slide picks up a 
part from the tube and moves it into 
broaching position. The ram moves 
the push bar down, pushing the part 
through the broaching 
30 involute gear teeth on the OD. At 
the end of the broaching stroke, the 


broach pot, 


stripper fingers move in between the 
part and broach pot, stripping the 
part from the push bar which is re- 
turned by the ram. A plunger then 
moves out, ejecting the part down the 
discharge chute. 

At a theoretical 100 per cent ef- 
ficiency, production is about 300 parts 
per hour. American Broach & Ma- 
chine Co. 
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Power Screw Driver 


b bie new Model 400 power screw 
driver can be operator-controlled 
for certain work, and then converted 
to fully automatic operation when 
required. In a fully automated opera- 
tion, it is able to replace all of the 
operator’s functions, including feed- 
ine and guiding, controlling the 
length of the stroke, and automati- 
maintaining a_ pre-determined 
torque. Several of the machines can 
be set up to do multiple fastening 
jobs with only one operator controll- 


cally 


ing the entire battery. 

When used with an operator in 
attendance, the unit has features that 
increase efficiency. The work table 
can be raised or lowered on the double 








Shakeproof Model! 400 power screw driver 


steel posts. Since the machine is 
treadle operated, both of the oper- 
ator’s hands are free for positioning 
the work. Where piece work is re- 
quired, the machine eliminates indi- 
vidual screw handling and protects 
the product from assembly damage. 
The driving unit is detachable, for 
use where space is limited or where 
center distance between screws is 
close. 

The new driver can drive as many 
as 60 screws per minute. The manu- 
facturer states the machine is also 
adaptable to many unusual opera- 
tions. An example of this is running 
screws only part way in, so that wire 
or other parts can be attached in a 
later stage of assembly. Shakeproof 
Div., Illinois Tool Works. 
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Magnetic Inspection 
A MAGNETIC particle inspection de 
vice that requires no electrical 
power is now available. This portable 
YM-5 Yoke Kit is said 
to reliably find cracks in 


Magnaflux 
magnetic 
parts or members. Since electric 
arcing is impossible, the device makes 
critical 


practical the inspection of 


parts or welds in hazardous areas. 
It eliminates the need for disassembly, 
heavy equipment, and electric power, 
and increases the efficiency of regular 
inspections. 

The kit 


metal 


comes complete with a 


storage and carrying case, 
and total kit weight is only 22 Ib. 
The yoke legs are hinged and the 
anglecut tips rotate so that good 
magnetic contact can be made on al- 
most any shape part. The permanent 
magnet elements are Alnico, and the 
company has developed a new mag- 
netic circuit which gives the unit an 
effective magnetizing power for its 
weight. The magnetic pull is over 40 
lb on a flat surface, while the yoke 
itself weighs just five Ib. 

A spray gun, two powder bulbs, and 
wet-bath and dry powder magnetic 
particle materials are also included 
in the kit. Magnaflux Corp. 
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Air Grinder 
N* in production is a new air 


grinder, designated model 5V, 
which has been completely redesigned 
from its one-piece housing to a newly 
developed air motor which is said to 


Gis 


Thor air grinder 


rate the machine at 50 per cent higher 
power. This model replaces the com- 
pany’s 250-D air grinder. 

It is being4made available in speeds 
of 4500, 6000, and 8000 rpm and fea- 
tures an adjustable, positive-speed 
governor for increasing air economy 
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Probe Type Gear Classifier 


A* automatic, probe-type, gear size 
4 monitoring system has been ad- 
ded to the 3-Way gear classifier line. 
It has a gear gaging action based on 
point contact of individual probes, 
while other models use master gears. 
The new unit is said to be particu- 
larly suitable where gears go directly 
to the 
through a washer. The 


classifier before passing 


probe-type 


model is readily adaptable to the 
Gear-O-Mation system for automation 
of the gear production line. 
Oversize, undersize, and correct- 
size gears produced on hobbers, shap- 
ers, shavers, or shear-speed machines 
are monitored automatically using the 
pitch diameter as a reference base. 


This model has a three-point contact 


system, two lower stationary probes 
and one upper floating probe, that 
senses full production from a single 
machine or a bank of gear producing 
machines. Both a visual and electri- 
cal check of production accuracy is 
provided within the specified toler- 
ances of the gear pitch diameter. 

In operation, gears enter the classi- 


fier from the side and continue down 





AT) . 
~" a 


Michigan Tool probe-type, 3-Way gear classifier with front cover removed. Gears enter 

from the left, are checked by probes as shown and then proceed down chute. Satisfac- 

tory gears go all the way through. Oversize or undersize gears are dropped into 
proper chute and exit from the bottom of the classifier. 


the inclined ramp through the probe- 
sizing operation. Gears within speci- 
fied tolerances continue through the 
classifier to the next operation. Any 
oversize or undersize gears are auto- 
matically shunted aside and collected 
separately for salvage or 
Michigan Tool Co. 


scrap. 


Cirele 51 on pesteard for more data 





and assuring safety under operating 
conditions. A built-in exhaust muf- 
fler effectively reduces noise levels. 
An important design feature cited 
is that grip handles on the 5V are 
spaced 110-deg apart, rather than at 
the conventional 90-deg, which the 
firm’s engineers believe will heighten 
operator convenience and increase 
efficiency. Other features 
automatic mist oiling from a large- 
capacity reservoir, double-row, pre- 


include 


loaded spindle bearings and hardened 
steel center plates. 

Extra equipment and 
offered, convert the tool from a ver- 
tical cup grinder to a sander, wire 
brush machine or depressed center, 
disk-wheel cut-off grinder. Available 
guards will include a compact rotat- 
ing unit, an open-end cup wheel 
guard, and a unit for cut-off wheels. 
Thor Power Tool Co. 


Circle 52 on posteard for more data 
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NOW...BIGGER TO SERVE YOU BETTER 


\ ru i , . New, Enlarged Production Facilities 
ty a Ny Speed Delivery of Greenlee 
| TRANSFER MACHINES 


Pictured is one of four Greenlee assembly 


floors. This newly constructed, block-long 


building covers almost two acres of ground 


provides a well-lighted, roomy area 





for erecting and testing Greenlee Transfer 


Machines similar to the ones illustrated. 


This 17-Station Greenlee Transfer Machine, the first in 


drills, countersinks, cleans and gauges holes in V-8 = GREENLEE BROS. & CO. 
: Aw > ; . GRE. LEE 1754 Mason Avenue 
cylinder blocks. Take advantage of Greenlee’s special- - - 


Rockford, Illinois 


a line of three ... carries 152 tools. It automatically 


ized assistance in planning for automatic production. 


Write or wire today for a consultation Sie ant 


free 


INFORMATION 
SERVICE 


Use either of these postcards for Free Literature listed 


below, or for more information on New Production 
Equipment and New Products described in this issue. 


USE THIS POSTCARD 





FREE 





LITERATURE 








Gear Motors 1 

Described E-2408 
line of gearmotors incorporating new 
NEMA motors and redesigned gear- 
heads. Reliance Electric & Engineer- 
ing Co. 


in bulletin is a 


Separators 2 


Technical sheet is available on a 
new principle of separation using a 
flat magnetic field instead of the con- 
ventional drum normally used in mag- 
netic separators. Liquid flow is on 
top of the magnets and gravity action 
assists the magnets in attracting fer- 
rous particles and sludge from the 


liquids. Industrial Filtration Co. 


Transducers 3 


Fully illustrated booklet entitled 
“Design of Nickel Magnetostriction 
Transducers,” summarizing practical 
experiments to guide the engineer to- 
available 


ward workable designs, is 


from The International Nickel Co. 


Perforated Materials 4 


General catalog 62, 128-pages, illus- 
trates hundreds of different standard 
patterns of perforated materials. Har- 
rington & King Perforating Co. 


Extrusions 5 


24-page booklet 
extrusions is 


A comprehensive 
covering heavy press 
now available from Kaiser Aluminum 
& Chemical Sales, Inc. 


Air Control Valves 6 


A four-page illustrated guide pre- 
sents 17 lines of air-control valves 
and accessories. Airmatic Valve Co. 


Punches 7 


Unitized hole punching and notch- 
ing equipment are described and illus- 
trated in new catalog. Punch Prod- 
ucts Corp. 


Fuel Gages 8 

Capacitor type fuel gages and con- 
trols, weight gaging 
systems, compensated and uncompen- 
sated capacity type fuel gages, repeat 
indicators, fuel gage totalizing sys- 
tems, selective indicators and thermis- 
tor applications for fuel level warning 
in Bulletin 


including true 


and control, are covered 
546. Liquidometer Corp. 


Selenium Rectifiers 9 

sulletin ER-107, 12 s, describes 
and illustrates selenium rectifiers for 
electroplating, anodizing and related 
processing. Hanson-Van Winkle-Mun- 


page 


ning Co. 


Degreasers 10 

A basic line of degreasers for metal 
cleaning is presented in four-page 
condensed catalog 521. Units covered 
are vapor phase, vapor spray, liquid 
vapor, pit type and mechanized mod- 
els. Circo Equipment Co. 

(Please turn page) 
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Steel Strapping 11 


Catalog No. 2 contains technical 
data on a complete line of round and 
flat steel strapping material, equip- 
ment and accessories, and also in 
cludes typical applications. Thirty- 
six pages. Gerard Steel Strapping 
Div., U. S. Steel Corp. 
Multi-Cycle Lathe 12 


The Model 14 multi-cycle single- 
point production lathe, having an au- 
tomatic cycle for roughing and finish- 
ing, is described in six-page bulletin 
No, 14-1, issued by Sundstrand Ma 
chine Tool Co. 


Gear Drives 13 


Sixteen-page book 2651 on its new 
series of in-line helical gear drives, 
including load classes for over 250 
applications, has been issued by Link- 
Belt Co, 


Plastic Pipe 14 


Technical bulletin 80-3 gives engi- 
neering data on Ryertex- Omicron 
PVC (polyvinyl chloride) plastic pipe 
which is said to defy attack by in- 
dustrial chemicals. Joseph T. Ryerson 
& Son, Ine. 


Honeycomb Shaping 15 


Bulletin 156 describes a new proc- 
ess for electrolytically shaping honey- 
comb materials that reduces abrasive 
action 90 per cent and is said to pro- 
duce clean, sharp cell edges. Anocut 
Engineering Co. 


USE THIS POSTCARD 





Seam Welder 16 


The MP1 air-operated, press type, 
single-phase seam welder, designed 
for a wide range of commercial weld- 
ing applications, is fully described in 
six-page bulletin 316-7. It also ex- 
plains “mash welding,” a resistance 
seam welding technique used to fasten 
the edges of a smooth weld with the 
near thickness of one sheet. Sciaky 
Bros., Inc. 


FREE LITERATURE—Continued 





Hydraulic Machines 17 


A complete line of hydraulic ma- 
chines is described in 24-page bulletin 
110-D, including information on in- 
jection, compression, and _ transfer 
molding machines for the plastics in- 
dustry; extrusion presses for ferrous 
and non-ferrous metals; metal-work- 
ing equipment; machinery for 
general industrial applications. Wat- 
Div., Farrel- 


and 
son - Stillman Press 
Birmingham Co., Inc. 


Hose Clamps 18 


Three basic types of stainless steel 
hose clamps used in the aviation in- 
dustry are covered in a four-page 
folder, form AH-156, which also in- 
cludes detail drawings of the clamps, 
size charts, and AN737 equivalents, 
if any. Wittek Mfg. Co. 


Ceramic Terminals 19 

Bulletin 1055, two pages, describes 
a new line of annuluted-type terminals 
which are engineered of high alumina 
ceramics and metallized with Nicote 
and which are said to withstand con- 
tinuous immersion in lead-tin solder 
at 500 F. Frenchtown Porcelain Co. 


Product Data 20 


Torque converters, radiators, clutch- 

oil coolers, heat exchanger coils 
and air conditioning components are 
among items shown in a 20-page prod- 
uct booklet made available by Long 
Manufacturing Div., Borg-Warner 
Corp. 


es, 


Fork Trucks 21 


Details of Models ESRT 20 and 
ESRT 40 electric fork trucks are 
given in two four-page bulletins. Both 
models feature a telescopic retractable 
mast and a balanced action which 
automatically equalizes the load on 
both wheels regardless of floor irreg- 
ularities. Automatic Transportation 
Co. 


Adhesives, Sealers 22 


Properties and applications of a 
wide variety of adhesives, coatings, 
and sealers are listed in tabular form 
in 12-page illustrated booklet pub- 
lished by Adhesives and Coatings 
Div., Minnesota Mining & Mfg. Co. 
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...- Tool Life INCREASED 33'14% 
by using COPPERWELD 
8620 LEADED ALLOY STEEL 


A manufacturer of hydraulic pumps was averaging 

7200 pieces per set of tools used in milling slots on this 
hydraulic pump rotor. By switching to Copperweld 
Leaded Steel, this tool life was increased to 9600 pieces. 


In addition to longer tool life, leaded steel gives faster feeds 
and speeds, and a finer finish often eliminates a clean-up 
operation—truly, the steel with “built-in 

productivity.”” To put more operating profit 

in your production picture, try 


Copperweld Leaded Steels. 


" ARISTOLOY Se pdes tS 
STEELS a 





COPPERWELD STEEL COMPANY e¢ STEEL DIVISION e WARREN, OHIO 
EXPORT: Copperweld Steel International Co., 117 Liberty St., New York 6, N. Y. 
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FOR ADDITIONAL INFORMATION, please use reply card on PAGE 89 


Auxiliary Generator 
“Piggy back” generators are pro- 
posed as a low cost method of obtain- 
ing extra electrical power for taxis, 
police cars, light delivery trucks, cars 
equipped with “ham” radio or radio 
telephone service, and other vehicles 





where charging at low speed is de- 
sirable. A 6-v generator is mounted 
“piggy back” with a 12-v original 
equipment generator to permit opera- 
tion of a separate 6-v system for 
radios, sirens, flasher-lights, and other 
emergency units on vehicles equipped 
with a 12-v electrical system. Two 
12-v, or two 6-v generators are teamed 
in the same fashion to provide more 
low-speed or idle-speed output for 
vehicles which do excessive slow-speed 
driving. Delco-Remy Div., General 
Motors Corp. 


Cirele 60 on posteard for more data 


Zytel Fittings 
Tube fittings, which consist of two 
parts, require no flaring of the tube 
and permit re-use of tubing, are be- 
ing made from Zytel nylon resin, 
according to an announcement. Sim- 
plification is said to be accomplished 
by incorporating the compression sec- 
tion as an integral part of the nut. 
The fittings, which can be used with 
any type of tubing, metal or plastic, 
are available for tubing with OD 
ranging from % through %-in. Pipe 

sizes run from % to % in. 
The design of these fittings does 


9? 


not require tubes cut to exact lengths. 
Leak-proof connections reportedly can 
be made without indenting or necking 
the tubing. Jaco Manufacturing Co. 


Cirele 61 on posteard for more data 


Hard Steel Bars 

Long, round, hardened bars, for use 
as guide rods, shafts, rolls, piston 
rods, axles, etc., are now obtainable 
in a new type of industrial material 
designated “60 Case.” The material 
is AISI 1060 steel, which has a sur- 
face hardness close to 60 Re, and it 
is precision ground to standard diam- 
eters. Pointing out that long, round 
parts with a hard wear surface have 
been a fabrication problem primarily 
because conventional heat treating 
causes warpage, it is stated that these 
can economically be furnished from 
the new material. 

Initial standard sizes range from 
a nominal diameter of 4 to 4-in. The 
maximum length varies from 8 to 14 
ft depending on the diameter. The 
depth of hardness ranges from 0.040- 
in. minimum in the smallest diameter 
to 0.100-in minimum in the largest 
diameter. Thomson Industries, Inc. 


Circle 62 on posteard for more data 


Snap-In Resistor 

The Type LR-70 control is a self- 
supporting, snap-in variable resistor 
for printed wiring. It measures only 
57/64-in. diam and stands %-in. off 
the mounting board. It is supported 
by four legs, the three regular voltage 
taps, and a larger, case ground leg. 
No mounting hardware is required 
since the legs merely snap into the 
printed wiring board to form a strong 
support. 

Single or double-pole snap switches 
are available with ratings from 15- 
amp, 15-v de to 6-amp at 125-v ac-de. 
The LR-70 is rated at 0.75-w for 
values above 10,000 ohms, and 0.50-w 
below 10,000 ohms. Electric Compo- 
nent Div., Stackpole Carbon Co. 


Circle 63 on posteard for more data 





Spun Aluminum 


A spun aluminum process is said 
to make possible substitution of the 
cheaper metal in such automotive in- 
tegrals as overflow and vent tubes, 
and other similar parts, as well as 
where a venturi effect is required, 
as in carburetors. With the new 
process, aluminum flows into position 
rather than being abruptly displaced. 
The method also enables spun parts 
to be held to close tolerances without 
costly machining where this is neces- 
sary for the precision performance of 
an operating mechanism. 

Spinning aluminum in offset re- 
sults in a formed end located any- 
where off-center of the part being 
without the necessity for 
bending operations. It 


formed, 
kinking or 
applies to the “necked end” as well 
as to the inlet or outlet tubes connect- 
ing to the component. Whiting Tubu- 
lar Products, Inc. 


Circle 64 on posteard for more data 


Rod End Bearings 
A new series of rod end control 
bearings for aircraft comes in five 
sizes with every member of the series 
designed so that bearing capacity, 
shank strength and bolt strength are 


in balance. The series consists of 





standard sizes which meet a wide 
range of requirements for anti-fric- 
tion rod ends. The two ball bearing 
rod ends with high strength shanks 
are designed primarily for manually 
operated control systems. Three high 
capacity roller bearing rod ends are 
for power-operated flight control sys- 
tems. Fafnir Bearing Co. 


Circle 65 on posteard for more data 
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Selector Valves 


A new line of constant gain solenoid 
selector valves for aircraft oil-hydrau- 
lic systems, featuring a “packaged” 
design of seven-units-in-one, is now 
four- 


available. They are basically 


way, closed center solenoid selector 
valves with modifications suiting them 
for oil-hydraulic systems utilizing an 


on-off (contactor) type servo-mech- 





anism control. They are designed for 
high pressure, high temperature in- 
stallations requiring two-way actua- 
tion of controls at two different rates 
of response, such as the control of a 
turbo-jet variable exhaust nozzle. Op- 
eration of the valve is governed by 
28v dc electrical input signals pro- 
vided by the engine speed control or 
other system requiring electrical in- 
put. 

The unit contains within a single 
housing a restrictor and by-pass valve 
arrangement, a pressure relief valve, 
two thermal relief valves, a pressure 
switch, an electrical solenoid-operated 
shut-off check 
These valves are recommended by the 
maker for use with system operating 
pressures up to 4500 psi, ambient air 


valve and a valve. 


temperatures up to 350 F, system- 
fluid temperatures up to 300 F, and 
return-fluid temperatures up to 400 F. 
Vickers Inc. 


Cirele 66 on posteard for more data 


Honeycomb Adhesives 

Two new resin-type thermosetting 
adhesives for honeycomb sandwich 
construction are now available. Desig- 
nated as EC-1177 and EC-1415, they 
can be used for bonding phenolic im- 
pregnated kraft paper honeycomb to 
thin aluminum, stainless steel, or mag- 
nesium sheeting. 

To fabricate a 
with adhesives, the 


honeycomb panel 


metal is first 


chemically cleaned and _ thoroughly 
dried. Then the adhesive is sprayed 


on the metal sheet to a 0.007-in. thick- 
ness, and on the faying edges of the 
honeycomb core section to a thickness 
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of 0.015-in. 30-minute 


drying period, the coated metal sheets 


Following a 


and honeycomb core are put in an 
oven and dried for 10 minutes at 190F. 
After 


cooling, the sheets and core are mated 


removal from the oven and 
and the panel placed in a press under 
approximately 15 psi for a maximum 
of 15 minutes at 300F. Excess adhe- 
sive can be removed with alcohol. 

Tests on honeycomb sandwiches 
bonded with these adhesives indicate 
they have a high tensile strength, 
resistance to temperature and humid- 
ity extremes. 

The EC-1177 adhesive is transpar- 
ent, has a synthetic resin base and a 
heavy syrup consistency. It weighs 
about 7.7 lb per gal and is diluted 
with an equal volume of acetone for 
spraying. 

The EC-1415 adhesive has a trans- 
parent amber color, a synthetic resin 
base and a medium syrup consistency. 
It weighs about 7.4 lb per gal and can 
be sprayed as received. Minnesota 
Mining and Manufacturing Co. 


Cirele 67 on posteard for more data 


Power Converter 
200-v, 400-cycle, 
three-phase ac to 26-v de is provided 


Conversion of 


by the new type 3-134 power supply. 
The unit is designed to permit opera- 
tion of de type CEC oscillographs in 
airplanes equipped with ac systems. It 
may also be used to power other de 
equipment. Output is regulated within 
a 23.5 to 28.5-v de range for line volt- 
ages from 190 to 210 v, frequencies 


from 380 to 420 cps and loads from 3 





to 20 amp. Continuous-duty rating is 
13 amp, or 20 amp at 25 pct duty cycle 
for five minutes. Peak load surges up 
to 50 amp will not damage the unit. 
Ripple factor is 0.08. 

Environmental specifications pro- 
vide for operation in temperatures 
ranging from —65 to +150F, rela- 
tive humidity to 95 pct, and altitudes 
up to 50,000 ft. Consolidated Elec- 
trodynamics Corp. 


Circle 68 on posteard for more data 


Hydraulic Pumps 
A new series of hydraulic pumps 
for heavy mobile and industrial equip- 
ment has been developed. Pumps in 
the 3600 series are engineered for in- 





stallations where space is limited and 
where adverse conditions exist. They 
will deliver 65-90-110 gpm at 1200 
rpm, depending on the model. Speeds 
range to 2000 rpm; pressures to 1500 
psi, and fluid horsepower to 150 hp. 
Companion control valves have also 
been designed for these units. 

The high capacity of the new series 
is said to make it possible for design- 
ers to consider hydraulic operation 
and control for larger equipment. 
Hydre co Div., New York Air Brake 
Co. 


Circle 69 on posteard for more data 


. > . 
Friction Materials 
Friction materials of 
bestos fiber impregnated with various 
oils and resins have been developed 


woven as- 


for use in oil-cooled power trans- 
mission equipment such as clutches, 
torque converters, power take-offs, 
steering clutches and brakes. The new 
series does not contain metallic par- 
ticles so that danger of clogging small 
ports in the oil system with metal 
particles is eliminated. The material 
is designed to be bonded to metal 
plates with thermosetting resins and 
assembled in oil-cooled units alter- 
nately with metal pressure plates. 
Either the friction material alone cut 
to the required size or bonded to the 
plates can be furnished. 

Action of oil-cooled units using the 
material, it is claimed, is smoother 
because of the cushioning effect of the 
woven fabric. Also, because of the 
pores inherent in woven fabrics, faster 
wiping action is said to be promoted, 
resulting in faster positive engage- 
ment of the elements. It is available 
in rings, bands and cores. Friction 
Div., Thermoid Co. 


Circle 70 on posteard for more data 


METALS 


Demand Continues for Plate and Structural Steel. Copper 
Price to Hold, Nickel Scarce with Black Market Prices High 





By William F. Boericke 


Tin Plate Advanced 

The five per cent increase in the price of tinplate, 
announced in mid-March, to take effect in April and 
continue for a six-month period, was more than the 
can makers expected and brought out some vigorous 
protests.. Tinplate accounts for about eight per cent 
of steel shipments and is priced on a semi-annual con- 
tract basis. Consequently the price can’t be changed 
when the steel companies raise their prices across the 
board after the steel labor settlement in July. 

Plans to effect an interim increase in steel prices 
before the summer labor negotiations appear to be 
deferred. It’s bad psychology at this time. True 
enough, some selective increases have been made, 
mostly on extra charges, that may average about $1 
per ton or about 1.6 per cent since November. But 
these are a far cry from the substantial price hikes 
so glibly forecast in January. 


Overall Steel Demand Still Strong 

No doubt steel producers privately realize that the 
all-out demand for steel has lost a little steam since 
the first of the year. It’s still amazingly good, but it’s 
unbalanced to some degree. The cutback by the auto- 
mobile industry has affected buying of cold rolled 
sheets and strip. Supply has also notably improved 
in hot rolled sheets, bars, and galvanized sheets— 
there may be some over capacity in this line, in which 
producers are now able to produce 25 per cent more 
than last year. It has been estimated that inventories 
of sheets and bars, which were on almost a day-to-day 
basis a few months ago, are now on a normal 30-45 
days for most companies. 


Plates and Structurals Very Scarce 


On the other hand, plate and structurals are in the 
strongest demand, and hard pressed users have had 
to turn to costly conversion deals to get delivery. The 
construction industry is literally famishing for sup- 
plies. Some major projects are being held up for long 
periods waiting for fabricated structural steel. As the 
weather improves, it appears improbable that short- 
ages will improve when the construction season gets 
into full swing. And the big expansion plans for many 
steel producers force them to compete with their own 
customers for structurals. 


O4 


Freight Car Builders Short of Steel 

It is by no means easy to divert completely semi- 
finished shapes from sheet mills to other finishing 
facilities. Nevertheless some mills are trying to change 
their product-mix to take advantage of the pressing 
demand for plates. Besides the call from the construc- 
tion industry, the backlog of orders for heavy plates 
for freight car building continues to mount. It is re- 
ported that the railroads are waiting delivery of over 
147,000 cars that were ordered last year. As about 
18 tons of steel is needed for every freight car, over 
2.6 million tons of steel are required just for the 
orders in hand. The steel industry and the car builders 
are trying to increase the monthly output of freight 
cars to 6000 but this does little more than to replace 
those that are sent to the junk yard in the same 
period. Strongest factor in the call for more cars is 
the coal industry which is looking for another big 
year. And just around the corner are the shippers of 
iron ore, who expect to send a record tonnage to the 
stee! mills. 


Steel Inventories 
Increase Moderately 


There is now grudging admission by many steel 
executives that despite their protests, some of their 
customers have been ordering and getting steel to 
build up inventories in excess of normal needs. Com- 
mon business prudence makes steel users anxious to 
acquire in advance all the steel their resources will 
permit. With the likelihood of substantial wage in- 
creases freely admitted in the bargaining period 
ahead, it is certain that such increases will be imme- 
diately passed along to consumers in the shape of 
higher base prices, just as was done last July after 
the wage settlement. While the amount of the in- 
crease is anyone’s guess at this time, that there will 
be an increase is not debatable. Hence, the purchase 
of steel today appears to be a very sound investment, 
and no doubt explains in part the high operating rate 
prevalent throughout the industry. 


Scrap Price Likely to Stabilize 

The price of steel scrap had declined to $48 by mid- 
March, about $5 below the peak price reached in Janu- 
ary, but still $11 a ton more than a year ago. However, 
the market now appears to be receiving strong support 
in some areas. With nearly all available blast furnaces 


(Turn to page 126, please) 
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in PAC KAR bD engines 


Packard...like many other leading engine manufacturers 
selects and distributes ...for authorized replacement service 

PERFECT CIRCLE 
2in 1 chrome piston rings...the standard of comparison 
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Automatic Installation of Brake Anchor Pins 


N interesting automatic method for attaching the 
anchor pin to wheel backing plates; and per- 
forming some associated machining operations 
in the same setup has been introduced by the Kelsey- 
Hayes Wheel Co., Jackson, Mich. To handle this job, 
the company has installed a battery of three Taylor- 
Winfield multiple-station, combination welding and 
machining units, fitted with dial feed indexing tables, 
operated by a Geneva type indexing mechanism. 
The machines are provided with interchangeable 
dies to permit the handling of both right- and left- 
hand, and front and back backing plates. Productivity 
with one operator is said to be of the order of 480 
pieces an hour. The control console mounted on the 
machine has one bank of lights that will indicate the 
source of trouble in the event the machine stops auto- 
matically. 
The sequence of operations in this 10-station ma- 
chine is as follows: 
Station 1—Manual loading of backing plate and a rein- 
forcing plate to which the anchor pin is attached 
Station 2—Checking station assures that a completed part Front view of one of the Taylor-Winfield welding assembly 
has been unloaded and new parts properly placed in wees = ph ws yale sh ° —— +."  eenaeca 
: ; - ; - n, Mich. 
the die; failure to meet these requirements automati- ¥ = 
cally stops the machine cycle 
Station 3—Here the reinforcing plate is projection-welded 
to the backing plate 
Station 4—This is a special head for reaming the hole into 
which the anchor pin is inserted 
Station 5—Anchor pins are hopper fed at this station, 
automatically picked up and inserted into the reamed 
hole 
Station 6—This is an arbor press head for properly posi 
tioning the anchor pin in the plate 
Station 7—At this point the anchor pin is hot upset in 
place in the assembly 
Station 8—Quenching station at which coolant is sprayed 
over the assembly 
Station 9—Pilot diameter on the anchor pin is hollow 
milled by means of a mill fitted with retractable type 
carbide-faced cutters holding the operation to a toler- 
ance of 0.002 in. 


Station 10—Manual unloading 


It may be noted that both the backing plate and 
reinforcing plate are of low carbon steel while the 
anchor pin is of medium carbon steel. The entire 
operation is subject to close tolerances both as to 
machining and location. for exs : + pee S Close-up of one of the Taylor-Winfield combination weld- 

“ g soc ition. For example, the assembly ing and machining units in actual operation at Kelsey- 
of the anchor pin must be so held that the distance Hayes. The backing plates are delivered to the operator's 
from the center of the anchor pin with respect to the station on the monorail conveyor and are loaded on table 
center Mae of the hack! >a - die “i in the foreground. Smaller parts required for the assembly 

° vacking plate does not vary mor« are fed from the hopper to the left within easy reach of 


than plus or minus 0.003 in. the operator. 
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HYPALON” adds extra life to 
weather stripping, cable covering, 
spark-plug boots 


Automotive designers are putting 
HYPALON to work at many var- 
ied tasks. One use for Du Pont’s 
new synthetic rubber is as a pro- 
tective coating for rubber weather 
stripping on trucks, buses and au- 
tomobiles. (See photo above.) It 
protects the rubber stripping from 
deterioration by weather, sunlight 
and wide extremes of temperature. 
Other uses for HYPALON in- 
clude ignition-cable jacketing and 
molded spark-plug boots. 
Products made of HYPALON 
offer extra-long life, especially un- 
der exposure to severe service con- 
ditions. They withstand tempera- 
tures from 250°F. to 350°F.; are 
unaffected by ozone, sunlight and 
weather; resist chemical attack. 
And HYPALON can be com- 


pounded in an unlimited range of 


light-stable colors. 

In addition, HYPALON resists 
oil, grease, chemicals . . . with- 
stands abrasion and flex cracking. 
Why not find out how HY PALON 
can help you? We'll be glad to 
send you further information. Just 
clip and mail coupon. 











Over 1,000,000 NEOPRENE diaphragms 
now used in Kelsey-Hayes power brakes 


Neoprene chosen for resilience, 
flex and heat resistance 
Before Kelsey-Hayes specified neo- 
prene for the brake diaphragms of 
their power brake, they tested several 
materials. The material to be chosen 
had to withstand a minimum of 
500,000 flexing cycles through a full 
three-inch stroke (see photos). 
Ordinary rubber diaphragms 
couldn’t take the punishment, but 
those made of neoprene lasted well 
over 1,000,000 cycles — twice the du- 
rability demanded. Kelsey-Hayes en- 
gineers also found that neoprene re- 
tains its resilience at temperatures 
ranging from -40°F. to 200°F. The 
end result is that neoprene dia- 
phragms are now used in over one 
million Kelsey-Hayes units. 


Many other automotive uses for 
neoprene 


The unique balanced combination of 


properties offered by neoprene prod- 
ucts has led to its use for many auto- 
motive applications. As a radiator or 
heater hose, it withstands the deterio- 
rating effects of oil, grease and heat. 
And its resistance to weathering and 
sunlight provides long product life in 
many applications where exposure to 
weathering is necessary. Neoprene 











UNAPPLIED POSITION 


APPLYING POSITION 








stands up where ordinary resilient 
materials fail, improves product per- 
formance, cuts replacements. 

We'll be glad to send you further 
information on the use of neoprene 
in creating new products and improv- 
ing old ones. Just clip and mail cou- 
pon below today. 


HYPALON is a registered trademark of 
E. I. du Pont de Nemours & Co. (Inc.) 


BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 


E. |. du Pont de Nemours & Co. (Inc.) 
Elastomers Division, Dept. Al-4 


nd add my name to the mailing 


st for your free iblications 
Or your tree publica Name 


Wilmington 98, Delaware 


Position_ 








the “Neoprene Notebook” 


and “Facts about HYPALON®,” Firm 





which show how the Du Pont 
Address 
elastomers are used in design- 


ing new products,improvingold. City 











Sf ge J 
(Continued from page 37) 


Firestone Tire & Rubber Co. has 
purchased a 1000-acre industrial 
site for the manufacture of petro- 
chemicals in Orange, Tex. 


x al * 


Marquardt Aircraft Co. will mod- 
ernize and expand its research and 
development facilities at Van Nuys, 
Calif., with a construction program 
calling for an expenditure of nearly 
$6 million. 

> . ~ 

Bridgeport Brass Co. and Hunter 
Douglas Aluminum Corp. have 
agreed to join forces . . . Kindred 
Aviation Co. has purchased Engine 
Supply Co. 

> * 

Acme Steel Co. has broken 
ground for a new $1.5 million of- 
fice building in Riverdale, II. 


* * * 


Toyota Motors Co. Ltd. of 
Japan is said to be investigating 
the possibility of setting up a ve- 
hicle assembly plant in Mexico. 


* * * 


Burdett Manufacturing Co. has 
moved to a new plant at 4920 S. 
Monitor Ave., Chicago, III. 


* * o 


Aluminum Co. of America is 
considering the erection of a new 
smelting plant that would boost 
its primary aluminum capacity by 
20 per cent. 


o * * 


McDonnell Aircraft Corp. has 
received an order for additional 
F3H2N Demon Fighters from the 
Navy totaling over $55 million. 


Fastex Div., Illinois 
Tool Works—Kenneth 
G. Peters has been 
promoted to advertis- 
ing manager. 


MEN in the NEWS 


(Continued from page 41) 


Dodge Div., Chrysler Corp.—Wil- 
liam C. Cawthon has been named gen- 
eral superintendent of car manufac- 
turing; Cecil N. King, foundry man- 
ager; Rudolf G. Schmalenberg, meth- 
ods manager; John Van Dam, general 
superintendent of machining; R. D. 
Engle, chief engineer of car opera- 
tions; S. J. Tompkins, chief engineer 
of truck operations; George W. Gib- 
son, assistant chief engineer of car 
operations; and Wendell D. Moore, as- 
sistant sales manager of advertising 
and sales promotion for passenger 
cars. 

Warner & Swasey Co.—Robert L. 
Groves was chosen European district 
manager. 

Houdaille Industries, Inc., Hydrau- 
Eric G. Boehm has been 
named general manager. 


lics Div. 


National Plastic Products Co. 
Howard S. Ortgies is now export man- 
ager. 

York-Gillespie Manufacturing Co.— 
R. G. Dragar has been named chief 
engineer. 

Glenn L. Martin Co., Denver Div.- 
Albert L. Varrieur was named general 
manager. 

Axelson Manufacturing Co.—F. B. 
Tannehill was named chief industrial 
engineer. 


Industry News 


(Continued from page 39) 


$70 Million Jet Engine 

Contract Goes to Ford 
Latest Government contracts to in- 
dustry include a $70.4 million award 
to Ford Motor Co., for production of 
turbojet engines. It brings to more 
than $335 million the value of jet 
engine contracts the company has re- 
ceived from the Air Materiel Com- 
mand since last December. The en- 

gines will be made at Chicago. 


L. A. Young Acquires 

Power Loader Concern 
L. A. Young Spring & Wire Corp. 
has purchased the assets of Woodside 
Power Loader Div. of Woodside In- 
dustries, Milwaukee, Wis. Equipment 
made by Woodside will complement 
production of L. A. Young’s Daybrook 
Hydraulic Div. in Ohio, where Wood- 
side manufacturing operations will be 


transferred later. 


Cummins $6 Million Outlay Set 
For 1956; Engine Output Rises 


Cummins Engine Co. has announced 
a $6 million capital program for 1956. 
Included is construction of a 73,000 
sq ft addition to its manufacturing 
plant. 

It was further stated that upon 
completion of the 1956 program, Cum- 
mins will have expended $17 million 
on capital additions in the six-year 
period beginning in 1951 when its 
first major plant expansion program 
was initiated. 

Steps are also being taken to in- 
crease immediately the production 
rate of Cummins Diesel engines by 
an additional 17 per cent. This rise is 
over and above the 21 per cent in- 
crease announced in January. 








FIVE AREAS SHOW PERCENTAGE GAIN IN JANUARY OVER THE FIRST MONTH OF 1955 


Regional Sales of New Passenger Cars 


New England 
Middle Atiantic 
South Atlantic 

East North Central 
East South Central 
West North Central 
West South Central 
Mountain 

Pacific 


Total United States 


States comprising the various regions are: Zone 1—Conn 
Zone 2—N. J., N. Y., Pa. Zone 3—Del., D. of C., 


Va., W. Va. Zone 4—Ill., Ind., Mich., Ohio, Wis 


Me., Mass., 
Fla., Ga., Md Zone &—Ariz., Colo., Ida 
l K 


December 
1955 


January 
1956 


nN 


wResssass 


22,134 
59 , 863 
62,246 
115,104 
21,109 
37,246 
39,600 
13,558 
60 , 788 


— «= 


& 238282822 


fo 
= 


Zone 6—lIowa, Kan., Mir 


) la 


January 


n., Mo., Neb. N. D., 8. D. Zone 7—Ark., La., Okla., Tex 
Mont., Nev.. N. M., Utah, Wyo. Zone 9—Cal., Ore., Wash 


Per Cent Change 


January over 


January over 
January, 1955 


1955 December 
25,571 , 
79,959 25.13 

+ 1.47 


+ 
SSnoOws 
$| Ss838en 


31.54 
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STERLING 
# CONFORMATIC 
®  hURPISTONS 


are 
available with 


LOW COST 


Intra-Cast 


3 — STEEL-LINED 
| GROOVES 





ee 


tom—gives sensationally 


longer life to rings and 
grooves. 


a 


go This ring is integrally cast into the 
piston . . . positioned so that when the 
grooves are machined, the top ring 


j Steel protection—top and bot- 
“a 


groove is lined with steel and has 
islands of aluminum for ring cooling. 
CONFORMATIC STEEL CONTROL This Intra-Cast steel-protected groove 


MEMBER, anchored at the pin bosses only, resists enlargement and materially re- 
controls skirt clearance ... hot or cold! The 


metered steel insert allows you to specify duces top ring land wear and rounding. 


the piston clearance you want for your And, it does it at far less cost than 
engine. (Clearances from zero to Y2 thou- 


sandth inch are generally recommended.) other methods. 





* Tradename Registered 


STERLING ALUMINUM PRODUCTS INC. 





News of the 
MACHINERY INDUSTRIES 


(Continued from page 79) 


is an arbor, slightly smaller in diam- 
eter than the bore of the pinion, for 
carrying the pinion into the operating 
position. Both air cylinders function 
by cam-operated electrical controls. 
At the start of a sequence of auto- 
matic operations, the ram is drawn 
back to allow one pinion to roll from 
the feed chute into the loading posi- 
tion. Moving ahead at high 
the ram inserts the arbor in the piece 


speed, 


and carries it toward the work-gears. 
As the pinion nears them, the speed 
of ram travel is reduced by applying 
air to a Hydrocheck valve through a 
switch and solenoid, and the pinion 
is moved into mesh with the sfowly 
rotating work-gears. The ram and 
pinion continue to advance to a fixed 
pushing the 
pleted piece out of mesh and into the 
discharge chute. The ram _ travel 
direction is reversed and movement 
stopped when the new position is in 
the operating position. The work- 
gear on the fulcrumed arm is now 
lowered into position, and the work- 
gear drive shaft begins to rotate at 
high speed. At the end of the pre-set 
time cycle for conditioning the tooth 
surfaces, slow rotation of the work- 
gears is resumed, the fulerumed arm 
is raised, and the loading arm is re- 
tracted. Another pinion rolls into 
loading position and the sequence is 
repeated. 


stop, previously com- 


Crosby Now Director 
of BDSA Metalworking 


Joseph P. Crosby, vice-president 
and director of Lapointe Machine 
Tool Co., Hudson, Mass., has been 
named Director of the Metalworking 
Equipment Div., Business and De- 
fense Services Administration, U. S. 
Department of Commerce, by BDSA 
Administrator Charles F. Honeywell. 

In accepting the appointment as 
Director, Mr. Crosby brings to the 
BDSA current expert knowledge of 
the metalworking and related indus- 
tries gained through long experience 
in the field. A specialist in the broach- 
ing technique of metal removing, he 
is the immediate past president and 
a director of the American Society of 
Tool Engineers, 


Around the Industry 


Installation of a double-acting hy- 
draulic press of 1500-ton capacity, has 
been completed at the Worcester plant 
of Wyman-Gordon Co., raising the 


100 


number of hydraulics at the plant to 
six. It also has 31 steam drop ham- 
mers. The new press was made by 
Birdsboro Machine and Foundry Co. 
of Birdsboro, Pa. It weighs 220,000 
lb on the foundation and is a dupli- 
cate of a press in use in Worcester 
since 1954. 

H. L. Tigges has announced his re- 
tirement from Baker Brothers, Inc., 
where he has been serving as execu- 
tive vice-president, to enter into busi- 
himself as consultant or 
Mr. Tigges has served 


ness for 
machine tools. 
Baker Brothers 40 years in engineer- 
ing, sales and executive capacities; 
he will continue to Baker 
Brothers in an advisory capacity. He 
is a past president of both the Na- 
tional Machine Tool Builders’ 
ciation and the American Seciety of 
Tool Engineers. 

From Cincinnati Milling Machine 
learn that Dr. M. 
director of re- 


serve 


Asso- 


Co. we Eugene 


Merchant, assistant 


search, has been appointed to the 
National Advisory Committee for 
Aeronautics sub-committee on lubri- 
cation and wear, and has been made 
a member of the International Insti- 
tution for Production Engineering 
Research. 

National Automatic Tool Co., Inc., 
increased its sales force by 75 per 
cent during 1955, according to K. P. 
Martin, vice-president in charge of 
sales. The home sales office in Rich- 
mond, Ind., is being expanded to make 
possible more complete _ services. 
Twenty-one sales engineers now oper- 
ate from Natco’s district offices, an 
increase of nine over 1954. 

C. W. 
Hydraulic Div., Sundstrand Machine 
Tool Co., Rockford, Ill., has announced 
the opening of a new office in Summit, 
N. J. John F. Griffey, district sales 
manager, and James F. Nelson, sales 


Lang, sales manager of the 


engineer, will make their headquar 
ters in the new office. 


Swedish Automobile Manufacturer 
Has Compact, Modern Paint Shop 


(Continued from page 71) 


consequently, at a correspondingly re 
duced speed. This makes possible the 
use of shorter tunnels without affect- 
ing the established drying time. 

The design of the conveyor system 
was facilitated by the adoption of 
flush floor chain instead of an over- 
head monorail system. The main von- 
veyor is a roller chain carried between 
two U-channels, with flanges flush 
with the spray booth grating. The 
same is true of the reversed U-chan- 
nels serving as rails for the carriage 
‘asters. With this arrangement the 
carriages are guided by chain bolts, 
two for each carriage — the one in 
front driving, the one in the rear 
guiding. 

Tunnels are built in sections ap- 
proximately 20 ft long, the amount of 
energy supplied to each one being 
independently provide 
either slow or rapid heating, short or 
long holding time, ete. For equalizing 
the temperature of the body to pre- 
vent differences in temperature in 
different portions of the bodies where 
they may be exposed to different 
ranges of radiation, a convection air 
current is provided in each tunnel. 
This is held at the temperature of 
the body in each instance. The con- 
vection system is bled constantly to 
remove solvent fumes. 

Cold air curtains are provided at 
each tunnel exit for cooling bodies 


regulated to 


to a safe working temperature for the 
operators. In addition, conventional 
air seals are installed at both ends of 
al! tunnels. 

teplacement air is supplied at a 
rate of 2000 cfm, being filtered in 
three stages but without 
water wash. The first stage is a con- 
ventional contact filter with automati- 
cally oil-dipped steel wool panels. The 
second stage is a fiber panel filter of 
conventional type, followed by heat- 
ing. All of the associated equipment 
for circulation, filtering, and heating 
is mounted on the roof of the build- 
ing. Filtered and heated air then is 
passed through a third stage a 
newly developed fiber-plastic cloth in- 
stalled in the ceiling of each spray 
booth which serves to distribute air 
over the entire width and length of 
the booth as well. 

It is of interest that the speed of 
the main conveyor is eight feet per 
minute while that of oven conveyors 
is six feet, six inches per minute. In- 
stalled electrical power is 7.5 kw per 
ft. Temperature of oven inside walls 
is 470 F, a maximum of 570 F being 
available. 

Finally, it may be noted that the 
entire installation, together with the 
various controls and recording equip- 
ment was installed by Werner & 
Pfleiderer, of Stuttgart - Feurbach, 
Germany. 


resort to 
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News about 


B. F. Goodrich Chemical raw materials 


YCAR rubbers, with their outstanding 

qualities of resistance to gas and oil and 
extremes of temperature are opening doors 
for the design engineer. 

Hycar nitrile rubbers can be compounded 
for exceptional oil and aromatic solvent re- 
sistance or low temperature flexibility. Hycar 
polyacrylic rubbers withstand oil and dry heat 
up to 350° F. 


Whatever the compound of Hycar rubber, 
these characteristics stand out: 


1. Hycar vulcanizates are oil resistant. 
2. Resist most solvents and chemicals. 
3. Excellent abrasion resistance. 

4. Highly resistant to normal aging. 

5. Low compression set characteristics. 
6. Low gas permeability. 

7. Color range is unlimited. 


The design possibilities of Hycar have led 
to many outstanding automotive improvements. 
For example: brake expanders and liners, 
diaphragm materials, gaskets, packing, seals, 
fuel and oil hose, mountings and bushings, 
mats and flooring. 

Perhaps Hycar can help solve a design prob- 
lem for you. If you want to investigate the pos- 
sibilities of Hycar rubbers, please write Dept. 
EA-2, B. F. Goodrich Chemical Company, Rose 
Building, Cleveland 15, Ohio. Cable address: 
Goodchemco. In Canada: Kitchener, Ontario. 

B. F. Goodrich Chemical Company 


A Division of The B. F. Goodrich Company 


Hycar 


Reg US Pat Of 


Amuuii Ripper 


GEON polyvinyl! materials « HYCAR American rubber and latex « GOOD-RITE chemicals and plasticizers ¢ HARMON colors 
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CGsvwations- 


oS 1 ARI 


Interior 


holstered seat assemblies, has some headlining. It is formed to size and 
Progress new developments in foam rubber, shape and can be installed through 
National Automotive Fibers showed plastics and other materials. One of the rear window opening. It comes 
an exciting display of its wares re- the most interesting of its advanced complete with headlining material 
cently. The company, which now ideas was a rigid, one-piece formed and can also include the roof panel 
makes everything from carpets to up- roof panel to replace conventional sound deadener. Apart from produc- 
tion economies incident to this de- 
sign, it is of value to stylists since 
it may be responsible for lowering 

the roof line by %-%-in. or more. 


Progress 
Evolves 


Transfer machines for automatic 
machine lines have gone through a 
number of evolutionary changes in a 
relatively few years. We learn that a 
new plant, soon to be built, will try 
an entirely new tack. It will employ 
relatively small machine units as 
nearly standard as possible and tied 
together by short sections of transfer 
conveyors. It is a big move to greater 
flexibility since this will make it eas- 
ier to remove or add small sections 
when product changes dictate. 


improved 
Brakes 


Heaviest attended session of the 
recent SAE Passenger Car Meeting 
was the one on brakes, 11-in. brakes, 
that is. Five speakers served up the 
current trend from the English Girl- 

ing design to a proposed Bendix job 
W = a ; ae combining the features of both disk 
yu” C ‘ t try . _ 
hen you've served the automotive industry for . and shoe brake. It seems that 1957 
more than 40 years as we have done, you become quite : —_ ’ 
adept at machining difficult pieces like the Beam Ball Solt will be a year of decision insofar as 
shown here. rt brakes are concerned, assuming that 
Ball O.D. is ground to 3.375”+.001; Bore, to ~ sep aiie pa 14-in. wheels will be used across the 
1.375” + .001. Circular contour is absolutely concentric * Teresa board. 
with bore centerline. Scientifically controlled heat treat- Poe 
ing provides exceptional surface hardness and con- 
sistent strength throughout. The specified finish is 


r . « ese 
Parker-Lubrizing, as used on many of our products. eo a Military 
This is a sample of the metallurgical engineering, Water Pump Shaft Concept 


precision grinding and uniform quality that can be : . 
readily applied to mass production of your turned, aealy Jame In his luncheon talk at the recent 


hardened and ground parts. Let us quote on your “ag epee SAE Passenger Car Meeting, Cap- 


requirements. Write or wire today. : ore: . 22 i 
' a } ster 4 tain R. H. Sawyer of the Detroit Ar- 
eden senal asked the industry to set its 


sights on the development of an en- 
tirely new family of engines for the 
Ordnance program. They need small, 
light packages with maximum output 
of the order of 150-hp. He revived 
the formula made familiar in Detroit 
circles some 15 years ago — “One 
hp/cu in.; one lb/bhp; $1 per 1b.” 
He thinks it can be done today. 
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Heres 
Automatic 
Production On 
High-precision Parts 











aDpD © svecia/s to your plans 


...and SUBTRACT cosis 


THE SAVINGS in assembly time alone are 
reason enough, in many cases, for switching to® 
Special Fasteners. In addition, production economies, 
better design or a more durable product can improve your 
position in a competitive market. 
WHATEVER RESULT YOU ARE LOOKING FOR, your chances of 
getting it are better when you use special ® fasteners. 
WHETHER THEY ARE ENGINEERED from your rough sketch 
or designed in your own shop, you will find Buffalo Bolt most cooperative 
in helping you get the most for your dollar. Find out by contacting 
any one of our offices. 
BUFFALO BOLT COMPANY 
Division of Buffalo-Eclipse Corporation 


NORTH TONAWANDA, N. Y. 


@® 3 convenient service centers 


CENTRAL OFFICE 
North Tonawanda 
JAckson 2400 (Buffalo) 


WESTERN OFFICE 
Chicago 
HArrison 7-2179 


EASTERN OFFICE 
New York City 
REctor 2-1888 


Many GOOD products 
can be made BETTER 
...with 


SPECIAL 
FASTENERS 


Capital expansion outlays by 
all types of businesses in 1956 are 
expected to total $35 billion, com- 
pared with less than $29 billion in 
1955. The automotive industries 
plan a $1.9 billion program, while 
iron and steel producers intend to 
put $1.3 billion on the line. 


1all iness Administration 
prepared a new leaflet on 
selling to the 
Government. Entitled ‘Pointers on 
Government Contracting,’’ copies 

ri] from SBA field 


requirements 


Tre Yvry ir =) 
ITé IVA1LADILE 


tf ec 


Test sales of surplus military 
electronic and aeronautical spare 
parts through selected dealers will 
be started by Defense Dept. this 
spring. Later program may include 
sales of such other surplus items 
as automotive equipment. 


Two price lists (Nos. 25 and 
TID-1901) of technical reports re- 
leased by the Atomic Energy Com- 
mission for public sale are now 
available. They may be obtained 
free from Office of Technical Ser- 
vices, Commerce Dept., Washing- 
2, D.C 


Roadbuilding outlays by all 
levels of government in the next 
five years could add up to $23 
billion without the planned giant 
highway programs. This total 
would be reached if spending 
continued at the 1955 rate of $4.6 
billion, according to Bureau of 
Public Roads. 


Nickel thinly plated on blades 
by a new coating process is said 
to protect the propellers of large 
Navy aircraft from damage by 
water spray, stones, and debris 


Air Force is looking for contrac- 
tors and subcontractors to build 
quantities of its new automatic 
missile interceptor. 
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French Road + Detroit 13, Michigan 
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mx BY RENOWNED 


Ei Fux _ TIMER LABORATORIES 


Keeps Time Accurately — all the Time 
Here at last, an automobile clock that duplicates per- 
fection of choicest timepieces. Keeps telling time accu- 
rately . . . without setting any “Fast-Slow” regulator. 





Regulates Automatically 


Just set the clock .. . it regulates itself automatically. 
Engineered friction arrangement of Séffing shaft ac- 
complishes self-regulating compensation. 


Exclusive Mechanical Bréak 


Sensational mechanical break on contact mechanism 
eliminates freezing of contacts . . increases contact 
life-expectancy to 30 eer by laboratory tests. 


Dials, novnttlen tal are custom styled for indi- 
viduality ... size range meets specifications 
of all auto ile manufacturers. 


Write for Specifications and 
Complete Performance Data. 


DEPARTMENT A 


THE LUX CLOCK MFG. CO., IN 


WATERBURY 20, CONNECTICUT 
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If a half a gallon of gasoline 
were stretched out a distance of 
15 miles, it would make a tiny 
stream about the diameter of hair 
of a horse's tail. Yet that thin 
thread of liquid can move a 3000- 
lb car 15 miles. 


The best aircraft engines of 
World War II produced 3000 hp— 
one horsepower per pound-and- 
a-half of engine weight. Since 
that time the U. S. aircraft indus- 
try has developed thrust engines 
with outputs ranging up to 25 per 
cent eshp — one horsepower for 
each four ounces of engine 
weight. 

« 


Since December, 1945, commer- 
cial airlines have invested more 
than $850 million in new equip- 
ment and facilities. 


Latest available figures for the 
automotive industries show that 
eight manufacturers in the $1-mil- 
lion- plus advertising class are 
spending at an annual rate of 
$147 million. 

J 


Stenographic errors in business 
correspondence are said to in- 
crease 1000 per cent as the tem- 
perature increases from 78 to 96 
deg., according to a recent sur- 
vey. 

* 


Power production in the U. S. 
in 1964 is expected to amount to 
one trillion, 40 billion kilowatt 


hours. 
* 


Spark plugs must operate in 
1500 F temperatures, give off 1000, 
1500, or 2000 sparks a minute, and 
withstand explosive pressures as 
high as 500 psi. 


A typical U. S. airliner before 
World War II had two engines 
and weighed 10 tons. By con- 
trast, a typical modern airliner has 
four engines and weighs 60 tons. 
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EX-CELL-O 


2-STATION 


EX-CELL-O STYLE 432 VERTICAL PRECISION BORING MACHINE 







VERTICAL.. 


has two independent hydraulic systems. No cams to change. 


> Gaal () ele] tte] 7 Gale), | 
Detroit 32, Michigan 





The Ex-Cell-O Style 
432 completes the 
operations on both 
sides of this trans- 
mission torque con- 
verter cover in one 
machine cycle. 


=: 


EX-CELL-O for PRECISION 





PERFORMS VARIETY OF 
PRECISION OPERATIONS 


Ex-Cell-O’s new Style 432 Vertical Pre- 
cision Boring Machine was designed to 
speed production where flexibility is essen- 
tial. Vertical construction means conven- 
ience in loading and unloading parts, also 
ease in adjusting and changing tools. Pre- 
cision turning, boring, facing, grooving, and 
chamfering are performed alone, or in 
any combination. 


Tool one station for operations on one side 
of a part; tool the other station for dif- 
ferent operations on the other side. Or— 
let both stations do identical operations 
simultaneously or in sequence. Or—each 
station works as an independent machine. 
Different cycles are obtained through 
switches, and adjustment of dogs and 
orifices. 


For complete information, call your 
local Ex-Cell-O representative, or write 
Ex-Cell-O in Detroit for Bulletin. 


Tooling and chucking equipment of the left 
station. Slides are wide enough to accom- 
modate tools on both sides of the centerline 
of a part. 





MANUFACTURERS OF PRECISION MACHINE TOOLS + GRINDING SPINDLES 
CUTTING TOOLS « RAILROAD PINS AND BUSHINGS « DRILL JIG BUSHINGS 
AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS « DAIRY EQUIPMENT 





GOOD NEWS FROM WESTINGHOUSE... 


THIS IS 


CYPAK 


the most revolutionary industrial control 
advance in 25 years 
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Just two years_ago, production and control engineers alike dreamed of the Write today for your free copy 

possibilities of a relay with no moving parts. A reality today, Westinghouse or dour er coe 

CyYPAK introduces static control from units that fit the palm of your hand. Westinghouse Electric Corpora- 

CyYPAK control has no moving parts to wear, corrode, jam or otherwise tion, 3 Gateway Center, P. O. 
: =e <_ : " . Box 868, Pittsburgh 30, Pa. 

cause failure. In addition, CYPAK refines the relay art through making use 

of basic logic functions. 

The result—static control with life at least 15 times that of conventional 

relays. While twenty million open-close cycles is usually the maximum life 

of a mechanical relay, CYPAK systems can handle that many cycles in days 

without a trace of fatigue. 

Besides eliminating maintenance and down time, CYPAK opens new oppor- 

tunities for broader, more complex control. Look into these advantages of 

CyYPAK by calling your Westinghouse sales engineer. J-01002 

* Trade-Mark 


You CAN BE SURE...1F its Westinghouse 
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calls for RECORDED EXACTNESS 


Myriads of details go hand in hand with Quality Control. 





For one example, at the onset of production, a casting is 
“destroyed” by sectionalizing to determine dimensional 
accuracy. Irregularities can be corrected, molding methods 
acknowledged, and the general structure can be proved before 
subsequent costs are expended. 

As illustrated above, the transparent “sectional template” 
visually approves interior members and voids, as well as 
outlines finish surface adequacy for the record. 

Complete progress is recorded, and any time after inception 
—costs, revisions, equipment function, production details , .. 
and even difficulties encountered can be itemized 
with exactness. 

It all adds up to top quality control service. This service 


can be your service. Write or call for complete information. 


UNITCAST CORPORATION, Toledo 9, Ohio 
In Canada; CANADIAN-UNITCAST STEEL, LTD., Sherbrooke, Quebec, 





QUALITY 
STEEL 
CASTINGS 








Six-Speed 
Automatic Transmissions 


(Continued from page 69) 


The machine also has a_ probing 
station to check the depth of blind 
drilled holes just before the work can 
enter the tapping stations. 

Allison has added another touch to 
this equipment to forestall any pos- 
sibility of trouble with the hydraulic 
system. To this end, the hydraulic 
units serving each station of the ma- 
chine have been fitted with an ex- 
ternally-mounted fluid filter of fuller’s 
earth type. 

In keeping with present day prac- 
tice the Buhr transfer machine is 
served by a large installation of 
Scully-Jones tool boards on which are 
carried the entire gamut of preset 
tools required for each head. 

The Buhr transfer machine consists 
of 46 stations and has 264 working 
spindles. These include the following: 
138 for drilling; 100 for tapping; 12 
counterboring; nine rough- and fin- 
ish-boring; three reaming; one spot- 
facing, and one facing. During the 
course of its trip through the machine 
the case is turned 90 deg at one sta- 
tion; then is turned from horizontal 
to vertical position later on as de- 
scribed above. 

After machining, the case is pre- 
sented to the impressive Sheffield 
Precisionaire gaging machine which 
makes simultaneous checks on 12 
qualifying dimensions through the 
main bore. It gages the stepped bores 
for size, concentricity, and flatness 
of certain surfaces. As _ illustrated, 
the housing is engaged by gaging 
heads from both ends to initiate the 
inspection cycle. 

Due to the compactness of the de- 
partment, as well as the relatively 
low volume of work, most of the ma- 
terial handling is done by means of 
gravity roller conveyor sections. The 
assembly department, however, is pro- 
vided with a compact’ Link-Belt 
power-and-free conveyor system. This 
starts in one corner of the assembly 
room right at the end of the short 
assembly line. As transmission as- 
semblies are completed, each one is 
attached to a carrier and hoisted on 
the elevator to engage the power 
driven conveyor near the ceiling. The 
power conveyor section transports 
transmissions directly to the test 
stands on the opposite side of the 
room. As a transmission reaches the 
stand, it is automatically disengaged 

(Turn to page 114, please ) 
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lead screw 
tapping units 


Single-spindle or multiple-spindle, 
and, plain or flange quill mounting. 


—— nr nr nnn 


. For Faster, More 


Economical Production 
revolving type heads 


Mount vertical on any center-column machine 
with rotating chuck. Here are a few typical examples of 


Heads, Bushing Plates, Fixtures, 
Automatic Index Tables, Hydraulic 
Drilling and Boring Units, and, Lead 
Screw Tapping Units used by 

Machine Tool Builders and Manufacturers, 
who insist upon the finest, when 

building or re-tooling. 


We also build Revolving Heads for 
index tables Chucking Machines. 


Simple design—maximum safety — 
completely hydraulically operated. 


! 
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hydraulic _ : 

drilling and oe a multiple 
boring units B 3 ; . drill heads 

All units have . - or Adapted for any 
hardened ways, type drill press 
with cylinder and feed units. 
mounted in bottom ; % . a Shown with bushing 
of unit. 4 om plate and fixture. 


We solicit your 
inquiries on any of 
your Multiple 
Drilling Problems. 


DRILL HEAD CO. Detroit 34, Michigan 


engineers and manufacturers of production machines and drilling equipment 
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‘LINDBERG INoucTION UNIT 
IMPROVES HEAT TREATING 
Processes Ar J.1.Case... AAYVMERIE 


A single Lindberg 2-station High Frequency Induction 
Heating Unit at J. I. Case Co., Racine, Wisc., is providing “ein 
a happy combination of sizeable cost savings and improved 


quality and production efficiency in heat treating parts 


for Case tractors. Actually, the dollar savings effected with —vTr ~ F 

this Lindberg unit will repay its total original cost in IN ] Y FA D 1 

less than 2 years! i fi. 
— — 

This single unit and the five work fixtures provided with it, working 

on 2 to 3 shifts, 5 days a week to meet production requirements, 

heat treat some 63 separate tractor parts. Work fixtures are 

readily changeable, set-up time is materially reduced, and because of 

the 2-station design, the unit can operate continuously while 

work fixture is being changed over on one station. 


J. I. Case reports other advantages, too, from this unit: 
capital investment has been lowered, production has been 
increased, and, with induction heating better control of 
case depth and hardness is achieved. 


Lindberg Induction Heating Units are designed 
for heat treating, brazing, soldering and heating, for 
forming or forging—in machine shops, produc- 
tion lines, heat treating shops—wherever 

there is a need. If you have a heat 

treating problem that induction heating 

might solve why not talk it over with 

your nearest Lindberg Field Repre- 

sentative (see your classified phone et 
directory) or write Lindberg for 
Bulletin 1441. 





odie 











(Below) This fixture is shown selectively hardening a 
front axle king pin. It handles piece up to 45%” long, 
35” of which can be scanned to desired depth. It is 
also used for 34 other parts. 


























(Above) Hydraulic male coupling is being treated on this 
fixture. 3 other parts are treated by it, too. 


(Below) Power take-off hydraulic drive shafts are one of 
the 3 parts treated by this fixture. 


(Above) This shows fixture handling inlet and exhaust 
valve rocker arms. Same fixture treats 6 other parts. 


(Above) This fixture is selectively hardening pads and 
slots on shifter forks. It is also used for treating 17 
other parts. 


























HERCULES MOTORS CORPORATION 


Engine Srecialesie 


pid 
ot Se 











A 4h 


dS bagine Sjocciaadlg ? 


Briefly, it means that Hercules manufactures engines 
to meet the customer's requirements. These engines 
are produced by modern methods and each engine 


is tailored to fit the equipment which it will power. 


The wide selection of engine sizes in the Hercules line, 
plus the flexibility of our production facilities enable 
us to specialize in building engines to meet the customers 
needs. We have over 90 different basic engine models, 
ranging from 3 to 500 H.P., available for operation 


on gasoline, diesel fuel, L.P.G., natural gas and kerosene. 


Further, it is our policy to work with customers 
and to help them select the type of engine best suited 
for their equipment. We do more than merely suggest the 
use of a standard type engine. Hercules engineers work 
with the product engineers to select an engine with 
accessories and other engine components modified or 
positioned to fit the requirements of the end product. 
After these engineering problems are solved and the 
test engine has proved itself, our production of these 


engines is scheduled to meet your delivery requirements. 


Whether your engine requirements are 
for 1 or 1001, specify Hercules Engines, the 
product of Engine Specialists Since 1915. 


Engine Mhaniffacturing Seccialiila <Seece SUE 


HERCULES ENGINES 


HERCULES MOTORS CORP., 103 Eleventh St.,S.E., Canton, O. 


Automatic Transmissions 


(Continued from page 110) 


from the conveyor and remains sta- 
tionary until the operator is ready to 
load it into the test stand. 

At the present writing Allison has 
two of the final test stands in oper- 
ation, each one served by an elevator 
for lowering the unit into the test 
stand, and for elevating it to the 
power conveyor after acceptance. The 
test stands are powered by Buick V-8 
engines. The absorption dynamom- 
eters are Dynamatics in each case. 
The main control board for each stand 
was supplied by Merz Engineering. 


Army Ordnance Reveals 


New Engine 
Development Program 


(Continued from page 56) 


the economy factor. It shows a low 
rate over the entire speed range, and 
a minimum value of 0.485 lb of fuel 
per brake horsepower hour. 

The torque curve shown in Fig. 2 
depicts one of the most significant 
features of this engine. Torque is 
actually one of the more important 
indications of an engine’s ability to 
give outstanding output, and it also 
gives the best picture of an engine’s 
real performance in a car. It can 
be seen that this powerplant has a 
relatively flat torque curve, and ac- 
tually shows a differential from peak 
of only 4 per cent in the engine speed 
range of 1500 to 3500 rpm. The max- 
imum torque of 240 lb-ft is obtained 
at 2500 rpm. 








' i 
' i 
' ' 
1000 RPM te 1000 RPM of 


1000 2000 3000 4000 5000 
ENGINE RPM 











FIG 2 


Full Throttle Performance—Torque 
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MORE WORK DONE, LESS MAINTENANCE 
—these benefits are built in TORCON 


Torque Converters 








* Engine efficiency 
and torque demand in 
constant balance... 


Torcon design provides that the 
engine will operate at its most efficient 
speed, with torque multiplication to * Integ rated oil system = 
meet constantly changing demands. 
Torcon blade design eliminates cavita- 
tion, assures high efficiency throughout 
a wide working range. 


Oil sump is an integral part of the housing casting— 
an important advantage. Internal oil passages are cast 
in the housing—reducing the number of parts, elimi- 
nating unnecessary hoses and fittings, preventing 
leakages that impair efficiency. Oil flows automatically 
to lubricate all working parts. 


























* A complete 
line—15 to GOO HP 


Torcon torque con- 
verters include mass- 
produced standard pack- 
age units available to 
equipment manufactur- 
ers and to owners and 
operators for field instal- 
lation. 

A broad range of wheel 
diameters and options as- 
sures a unit that can be 
- Easy accessibility roe fitted readily into any 

power-transmission sys- 

Ample sized cover plates are easily tem. 
removable for quick inspection—no 
special tools required. Regulating valves 


are mounted on the outside of the THIS BULLETIN WILL BE HELPFUL 
housing, for immediate inspection. A brief, clear statement of Torcon features—well illustrated. Use the coupon. 




















CLARK EQUIPMENT COMPANY, Transmission Division 
Falahee Road, Jackson 2, Michigan 
Please send me the Torcon Bulletin 


NAME_____ POSITION 
Cia a] 4 CLARK EQUIPMENT | 
COMPANY petal ' 


£ 0 U | DM E NT Jackson, Michigan or... eres 


Le ee cee ee ae ee ae 





a 
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4 ACGME: 


8-SPINDLE VERTICAL HYDRAULIC 


a 


OFFERS MORE 
of wad you need in a Vertical Chhucher 


> af Sturdy arch frame and massive base construction provides rigid support 
for top housing and vertical toolslide column. 


Four independently-operated cross slides. 
Feed control of all toolslides by positive cam control. 
Eight vertical toolslides for end-working tools and attachments. 


Wide range of feeds and spindle speeds, with 3-speed selectivity at each 
work station. 


Operating controls conveniently located at front and rear of machine. 


THE NATIONAL ACME COMPANY 


170 EAST 1431ST STREET © CLEVELAND 8, OHIO 








RY! 


CHUCKING AUTOMATIC 





Suttwoaliced ty 


also built in 
6-spindle, 17-inch A fs hi i 
capacity ae 

















TDA BRAKES 


‘Fit moves... We CaN Stop jz 


enema 


new “DN” brake 


...farm equipment 


...Sspecial duty utility 
trailers 


... lightweight highway 
trailers 


...industrial machinery 


“DM” DUPLEX MECHANICAL BRAKE 


Best on many jobs, this rugged new DM 
Brake actually outperforms more special- 
ized brakes. It has proved its worth with 
farm equipment, special duty utility trailers, 
light duty highway trailers, industrial 
machinery, and in a wide variety of special 
applications. In its many fields, the DM 
Brake has given outstanding service —pro- 
viding exceptionally high-torque output and 
maximum performance for its size. 


Greater torque output! The DM Brake is 
a self-energizing, balanced type . . . the two 
identical shoes do an equal amount of work 
in either forward or reverse direction. 


For every industrial, agricultural or automotive application 
where braking is required! 


Simpler Maintenance and Adjustment! 
The DM Brake is wedge-actuated through 
an easily accessible operating lever, giving 
positive braking with immediate response. 
The DM Brake can be actuated by either an 
air or hydraulic cylinder, or mechanical 
means. Complete accessibility per- 
mits quick, easy adjustment. 
Simple design minimizes main- 
tenance and service. 

For expert consultation on 
your brake problems, contact 
the Timken-Detroit® Brake Di- 
vision. Specifications of the DM 
Brake now available. 


TIMKEN 


Dee 


ROCKWELL SPRING AND AXLE COMPANY 


TDA plants at: Detroit, Michigan * Oshkosh, Wisconsin + Utica, New York 
Ashtabula, Kenton and Newark, Ohio * New Castle, Pennsylvania 
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with basic facts about alloy steels. Though much of the 


XV This is the fourteenth of a series of advertisements dealing 


information is elementary, we believe it will be of interest to 


many in this field, including men of broad experience who 


may find it useful to review fundamentals from time to time. 


¢ 
e 


Silicon - What It Is 
and What It Does in Alloy Steels 





Silicon is a very abundant non- 
metallic element, one of the chief 
elementary constituents of the 
earth's crust. In the form of ferro- 
silicon, it is used by steelmakers 
as a deoxidizer and hardener in both 
alloy and carbon steels. 

When the maximum silicon con- 
tent is specified within the limits 
of 0.60 to 2.20 pct, the resulting 
steel is classed as a silicon alloy 
steel. However, all other standard 
alloy grades are specified to a range 
of 0.20 to 0.35 silicon for purposes 
of deoxidation. Silicon has several 
interesting effects, among them 
three that should be noted carefully: 
(1) it raises the critical temperature 
forheat-treatment;(2)astheamount 
is increased, it increases the suscep- 
tibility of steel to decarburization 
and graphitization; (3) combined 
with other alloying elements such 
as nickel, chromium, and tungsten, 
it promotes resistance to high tem- 
perature oxidation. 


Silicon-Manganese Steels 

Of the alloy steels relying heavily 
on silicon, one of the most important 
groups is the silicon-manganese 
series. As mentioned above, silicon 
is recognized as a deoxidizing agent, 
and a powerful one. Manganese be- 
haves in the same manner but to a 
lesser degree. 

Manganese exerts beneficial 
effects on the mechanical properties 
of heat-treated steel. Silicon as an 
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alloy increases the strength. A prop- 
erly balanced combination of the 
two elements produces a steel with 
unusually high strength, and with 
good ductility and shock-resistance. 

Silicon-manganese steel has been 
widely used for the making of coil 
and leaf-type springs. It has also 
been used successfully for chisels, 
drift pins, punches, shear blades, 
mine bits, and other products that 
must be shock-resistant. It responds 
readily to oil-quenching, and when 
tempered at the correct temperature, 
it possesses not only shock-resistance 
but toughness and strength. 

We invite you to consult with 
Bethlehem metallurgists whenever 
you wish to know more about silicon 
and its uses in steel. If you care to 
have them do so, these technicians 
will gladly suggest the proper anal- 
ysis for your particular needs. What- 
ever it is, Bethlehem can furnish 
it, for Bethlehem makes all AISI 
standard alloy steels, as well as 
special - analysis steels and the full 
range of carbon grades. 


lf you would like to have a reprint of this advertisement, 
or of the entire series from I through XIV, please write 

us, addressing your request to Publications Dept., 
Bethlehem Steel Company, Bethlehem, Pa 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


*acific Coast Bethlehem products 
ld by Bethlehem Pacific Coast 
Corporation. Export Distributor: 

Steel Export Corporation 


BETHLEHEM STEEL 














rrent Motor 


KINAMATIC « new standard 


in direct-current motors, 


gives your machines wider 


speed ranges, greater output 


To meet modern industrial needs for faster, more auto- 
matic, more continuous production, General Electric has 
designed an entirely new direct-current motor—the d-c 
Kinamatic. 

Designed for Automation—Now, a direct-current motor 
has been designed for the modern job it has to do— either 
as individual motor drive or in regulating systems. The 
new General Electric d-c Kinamatic motor supplies the 
wide speed range and versatility required for today’s 
manufacturing methods. It is designed for the close con- 
trol of machines and split-second timing of processes 
essential to higher output. 


Accelerated Production—-The new d-c Kinamatic motor 
will modernize your equipment, give it increased power, 
higher speeds, greater output capacity. With the quick- 
acting G-E Kinamatic motor, your machines will process 
a greater variety of products. . . faster. . . easier... 
and with less maintenance and spoilage. 


More Powerful—-By combining advanced design with 
improved materials and manufacturing techniques, 
General Electric engineers have packed more power into 
the entire Kinamatic line. The powerful Kinamatic motor, 
with new stamina and durability, is ready to become one 
of your most effective weapons for keeping costs down, 
for meeting competition, for boosting productivity levels. 


Engineering Help—Industrial specialists in 149 con- 
veniently located General Electric Apparatus Sales 
Offices have the complete story on how the new d-c 
Kinamatic motors and generators can benefit your 
operation. For full details, contact your G-E Sales 
Representative, or write for Bulletin GEA-6355. Direct 
Current Motor and Generator Department, General 
Electric Company, Erie, Pennsylvania. 813-1 


* Trade Mark of the General Electric Company 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 








a Kou improved nol foun,  vitsoff machine 


constant roll forming and cut-off from coil stock 

No lost motion—no lost stock—hydraulic cut-off. Both ends are 
rolled, formed and cut-off, with no flat ends. Stock Feed Guide 
bars are hardened and ground. 


feeds to roll form, and cuts off, after the forming 
Positive locking vertically and horizontaily. Heavy, much improved 
stock-feed runs on ball bearings. Double-action cylinders assures 
rigid control of lengths. 

produces perfect bands 

Holds the radius constant at both ends. No convex or concave 
surfaces. 

machine can be used year after year 


Readily adjusts for model changes, and diameters varying from 
6” to 10”. 


DISTE 


FOR 


producing 
automatic 
transmission 
7 brake 
bands 


a wou) proved, brake bending machine 
the “merry-go-round” has 42 stations 

It's a rotating machine, with completely balanced weight. Ball 
bearing, 6’ in diameter, provides stability and eliminates vibra- 
tion. One-shot lubrication for the entire machine. Loading is semi- 
automatic. Unloading is automatic. Each station is readily accessible. 
“merry-go-round” has positive index control 
Entire machine can be adjusted to the time control and indexed 
slower or faster. It continues to operate even if one or more 
stations are down. 
bonds brake lining to steel by 
low voltage electric heating elements 
It bonds 360 brake linings per hour. Pressure is from an expanding 
air chuck. It’s controlled thermostatically at each station. 
each station is a complete unit 
Each station operates with its own air cylinder, signal lights and gage. 


NE COMPANY 


2585 Beaufait + Detroit 7, Michigan 


DESIGNERS & BUILDERS OF TOOLS, AND SPECIAL MACHINERY 
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Peay That’s More Than Skin Deep ! 


AMERICAN “DOUBLE-SHOT” INJECTION MOLDING 


keeps keys LIKE NEW the lifetime of the most durable equipment 


Look closely at the keyboard, platen knobs, and other controls on this 
beautiful Smith-Corona typewriter. Note the clearness of the symbols 
and numbers. Look again at this same keyboard after years of hard 
service and you'll see the same “‘brand new”’ beauty. You’ll find the keys 
just as brilliant ... just as readable and indestructible. The secret is 
below the surface. These parts were formed by American Plastics which 
has mastered the patented process of Double-Shot Injection Molding. 

With this process, letters, numbers and symbols are formed from a 
separate plastic part, not imprinted or filled in. Get the facts on this 
surprisingly economical process by writing direct to American Plastics, 
one of America’s largest suppliers of Double-Shot Injection Molded parts. 


Address Dept. B 


Americas Prasrics Corrorazrion 


American's pouste-sHoT Injection Molding 
is the ideal way of producing plastic parts 
with indicia molded in—keys for typewriters, 
calculators and other business machines— 
tuning dials—character wheels for registers, 
speedometers, counters—wheels with cams 
and gears for special purposes and scores of 
other applications where permanent indicia 


is needed. 


A Subsidiary of Heyden Chemical Corporation 
EXECUTIVE OFFICES: 342 MADISON AVENUE, NEW YORK 17, N. Y. 


PLASTICS PRODUCTION PARTNER OF AMERICA'S MOST PROGRESSIVE MANUFACTURERS 





In any language TORRINGTON 
NEEDLE BEARING meons high capacity! 


This design affords more lines of con- 


From Kalamazoo to Calcutta, the 
Torrington Needle Bearing is synony- 
mous with high capacity in minimum 
space at low cost. 

The unique capabilities of the Needle 
Bearing have won it world-wide ac- 
ceptance, established it as “‘standard 
equipment” in products made all over 
the globe. 

The Torrington Needle Bearing wins 
anti-friction assignments in so many 
places because of its unusually compact 
design——a full complement of free-run- 
ning rollers retained by a thin hardened 
shell which serves as the outer race. 


tact, and thus greater radial load 
capacity than other bearings of the 
same size. 

As important as the Needle Bearing 
itself is the knowledge and experience 
our Engineering Department places 
at your disposal. With thousands of 
successful applications behind them, 
Torrington engineers are eminently 
qualified to show you the benefits of 
Needle Bearings in your products. 

See our new Needle Bearing Catalog 
in Sweet’s Product Design File—or write 
direct for a catalog. 


THE TORRINGTON COMPANY 


Torrington, Conn. »* 


South Bend 21, Ind. 


District Offices and Distributors in Principal Cities of United States and Canada 


TORRINGTON BEARINGS 


Needle + Spherical Roller + Tapered Roller + Cylindrical Rolier + Ball + Needle Rollers 
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TORRINGTON 
NEEDLE BEARINGS 
Give you these benefits 
© low coefficient of starting and 

running friction 
© full complement of rollers 
load 


®@ unequalled radial 


capacity 
© low unit cost 
@ long service life 
® compactness and light weight 


e@runs directly on hardened 


shafts 


® permits use of larger and 
stiffer shafts 
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Rubber Bushings HERE’S HOW 
(Continued from page 59) THE NEW BRITAIN MACHINE COMPANY 


cage. This rotating action completes 
the removal of excess rubber which AUTOMATION 
drops through the slots or openings € 
of the cylindrical cage. Mounts then GAGING TO WORK 
pass into a hot-water washer, out 
onto an inspection belt, and are boxed 
by weight for shipment. 

Additional operations in the plant 
include a grinder where salvaged rub- 
ber scraps are ground into a fine 
powder for reprocessing. Adjacent to 
the grinder location is the hydraulic 
pump room which supplies the hy- 
draulic presses. Harris Products also 
maintains a laboratory where quality 
is continuously checked and new prod- 
ucts are tested. 


AIlE Conference 


(Continued from page 65) 


Honeywell Regulator Co. He showed 

the advancement types of systems be- 

ing used in continuous process, and in 

the aircraft industries, also fully 

automatic controls for open hearth 

operations, etc., employing computers 

of analog and digital types. The need 

for computer equipment is dictated 

today by the requirements of more in- rN eo} ) illo Mncomt- Mp (hai =i ahe-lisbCialel|-\\ae- Veh celasl-talom DISTT 
formation, more data on quality, more ; : 

data on economic ~<thah He predict- = Tolalalemi4t-loislial-M ada-haal--@e A Aalhdal-\' ae NOME Ol.Ur- Mele]. 
ed that within a short space of time CP NCEA. Cie oy tok ale l-- Mi laid ol @elol_t-t-Miel- fel fale Mm ot RUE) 
there will be available digital com- 
puters that can take over the entire 
function of control and data proc- 


We (t-te ol Col i ololah dae] Mi iol@t-lehcelaal-tdlome colo] Ma-t-t-sadlaleR 


essing. 

Evidence was presented that auto- 
matic methods require conscious de- 
sign of the product to suit the equip- 
ment and material handling methods. 
This requires teamwork on the part of 


The results: Far greater accuracy with a tolerance of 
.0003” constantly maintained in regular production. Very 
high output — machining internal and external diameters 
and facing at a rate of 120 pieces per hour — because down 
; : . time for checking parts and adjusting the machine is elimi- 
signers, something that has been in nated. Lower production costs — thanks to fully automatic 
the picture of automotive manage- operation and fewer rejects. 


industrial engineers and product de- 


ment for many years. 


: You’ve heard about Automation... THISIS IT... proved, 
How automatic controls have been 


practical and ready to go to work for you right now. So 
applied by a parts maker was shown write West Hartford, outlining your production problems, 
in a film by H. J. Foehringer, Thomp- and let P&W Automation Gaging Engineers help you pro- 
son Products, Inc., illustrating the duce more accurately, more profitably . . . automatically. 
current methods for producing valves 
and other parts. Much of these de- 
velopments were covered sometime 
ago in AUTOMOTIVE INDUSTRIES in : 
studies of the Thompson Products op- } PRATT & WHITNEY COMPANY 
erations. 4 
Perhaps the final note was presented 
by J. A. Bradner, president, The Lees- 
Bradner Co., in discussing the need 
for a new look at preventive mainte- 
nance. His point was that with in- BRANCH OFFICES AND STOCK . . . BIRMINGHAM* + BOSTON - CHICAGO 
creasing automaticity and automatic CINCINNATI + CLEVELAND + DALLAS (Southwest Industrial Sales 
Co.) + DETROIT + LOS ANGELES + HOUSTON (Tri-Tex Machine and 
E Tool Co.) + NEW YORK + PHILADELPHIA + PITTSBURGH + ROCHESTER 
Automotive Inpustries, April 1, 1956 SAN FRANCISCO + ST. LOUIS + EXPORT DEPT., WEST HARTFORD 
*OFFICE ONLY 
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the *7500 welder 
that saved $25,000 the first year 


A machine that increased production 
enough to effect savings that were 
double or triple the machine cost dur- 
ing the first year is news to many fab- 
ricators not familiar with the versa- 
tility of the modern resistance welder. 
With one man this machine will take 
the place of four conventional guns 
and two rocker arm welders requiring 
a total of six operators. It also elimi- 
nates the loss of production due to 
the unnecessary shifting of the work 
pieces between operations. 

Here is factual proof that special 
equipment effecting cost saving need 
not be expensive. 

Recent Federal designed and built 
machines have combined assembly 
with welding, forming with welding 


and high speed multiple-shop welding 
of complete assemblies. 

This is part of the reason why—from 
the start—Federal has always beer 
First In Resistance Welding. 





This inner bulkhead assembly for an auto- 
matic dryer requires about 50 spot welds. 
Federal designed a new type expansion gun 
welder (above) where the gun is supported 
on the end of a horizontal beam mounted 
on rollers—moves in all directions—auto- 
matically welds as operator squeezes pistol 
trigger. Manufacturer figures this has saved 
$25,000 over old method during first year. 


THE FEDERAL MACHINE AND WELDER COMPANY 


WARREN, OHIO 














controls and feed-back, modern ma- 
chine tools have become exceedingly 
complex and require a fresh approach 
to the maintenance problem. He made 
a plea for the introduction of formal 
methods leading to preventive main- 
tenance, means for anticipating tool 
wear and wear of critical machine ele- 
ments. Machines are so expensive to- 
day that down time is no longer tol- 
erated. PM methods should be worked 
out to provide inspection and mainte- 
nance at chosen times when the job 
can be done without disturbing pro- 
duction. 

Mr. Bradner 
training of engineers for the special 
PM problems of the modern plant. He 
mentioned that his company urges the 
customer to assign one or more spe- 
cialists to visit his plant just before 
the new machine is going through its 
final assembly and tuneup. It pro- 
vides an opportunity for these men to 
study the design of the machine and 
thus be more familiar with its func- 


recommended _ the 


tions and maintenance needs. He rec- 
ommended this procedure across the 
board for all new machine tool acqui- 


sitions. 


METALS 


(Continued from page 94) 


in operation, a price upturn would 
not be unexpected. 


No Immediate Decline 


in Copper Price 

At the start of the year the feeling 
was general in the copper trade that 
while prices would probably hold 
through the first quarter, some signs 
of easiness would appear in the sec- 
ond quarter, and in the second half a 
really definite price decline would take 
place. 

Such sentiment has now all but dis- 
appeared. With copper still in scarce 
supply in this country and with prices 
still substantially higher in London 
than in New York, there appears to 
be no indication of a waning Euro- 
pean demand. The Chilean Govern- 
ment capitalized on this when it asked 
the American-owned copper producers 
to advance their price for copper sold 
in the United States to nearer the 
level that it obtained abroad. This 
action was promptly taken but failed 
to erase the differential between do- 
mestic and continental markets. 

In short, Europe wants copper ap- 
parently regardless of price and is 
willing to pay high for it. How long 
this situation wil] last is unpredicta- 
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BIG BROTHER § . “12 DOINTER” 


BENDER Oem@ Bar epLicaTIONs 


lutntd einem | here wrench clearauce 
of the many formes that can 


fk was the deciding factor... 
AIR OPERATED MODELS ALUMINUM MARSDEN 


IN FOUR SIZES "ENGI NEERING 
ww FWE EO 

The heavy duty Big = 

Brother Bender is designed ) WN 


for fabricating bus bars, | H!I-CARBON SPECIAL 


brackets, fixtures, etc., with- 
out special tooling. Air . ¥ a * es ge ”~ me @ A = 
controlled with finger tp 


response. Comes complete u g \wittWILk 
Nienches punching and | 25a ao 


wrenches — punching and 


yp ranking dies ee | STEEL “HUGLOCK” 


punch holes up to 1” and | 
form material up to %4” = |= Pe! Fe 


ms Dewuee > thick by 4” wide. We also | EQsuIPMENT 
ea | Aa build smaller models, hand | ke oe GS FE EAE GS 
SMALLER od or air operated, for bend- 
MODELS ‘ ing materials up to Y%” x | Ae ATION 
AVAILABLE .h. 


Send for illustrated folder AMI-2 4 ee ; 
SEE EQUIPMENT ON DISPLAY AT BOOTH 721 ASTE SHOW, CHICAGO, MARCH 19-23 The “12 POINTER” Nut Design allows the use of 


J. A. RICHARDS CO. 02 North Pitcher st. thin wall-socket wrenches (smaller wrench clear- 


Kalamazoo, Mich. 


ance) compact design .. . It provides increased 


bearing areas, permitting use with softer surfaces 


a ys here today... 


Portable workbench can be rolled 
to work location by one man. Doors 
can be locked to fully protect all . . . 
contents. Unit is all-welded 1/8-inch feeding are other features. The uniformity of 
and 3/16-inch steel plate construc- 
tion ... and can support up to 2000- 


pounds safely. Heavy-duty roller | : ; 4 

en caaee an colton oe | this nut makes practical reproducible torques, 
phenolic resin) are furnished. Foot- 
operated locking mechanism secure- 
ly positions workbench. 


Standard “‘Roll-A-Bench” weighs 


325-pounds and is 34-inches high, ae e , . 
41-inches long and 26-inches wide. POINTER” is made in all comparable dimensions, 
Other sizes are available to meet 
individual requirements. Write to- 
Gp tr Sepa. in all popular sizes of standard nuts, as well as 


there tomo rrow! "Huglock” and “Marsden” locknuts . . . Send 
— . 
tos oof for twelve-page brochure that supplies complete 
flverbeke-Yain ! | 
. oe a | specifications, engineering data and prices. 
: 
', 


MOBILE 
} Manufacturer of Standard 
WORKBENCH 4 _ NATIONAL teins Ride asd 


| MACHINE Penagee Mate...” Auglock’ 
aud” naden” lackuuts, 
| PRODUCTS 44253 Utica Rd., UTICA, Michigan 


vao 
somemncwet \Peamere! c OM PAN Y 
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without gouging — precise torquing and hopper 


from part to part and from batch to batch. "12 


6756-OK 





What do you know 
about the automotive 
industry ? 


Who were the inventors of the first 
explosion engine / 

in what year the first American toll 
roads were established? 

Which was the first American qaso- 
line car? 

What device first encouraged 
women to drive? 

How many individual car names 
have there been? 


How many horse power on wheels 
ore in use today in the U.S.? 


Whether you know the answers 
to all of the above questions or 
just a few, one thing is certain: 
You'll know a lot more when 
you finish reading a new book 
entitled THE POWER TO GO. 
It's the definitive, fact-filled, 
entertaining narrative of the 
auto industry — the industry 
that has changed this country’s 
cultural and economic pattern. 
Here is the entire story, from 
the days when the automobile 
was a few wheels and a prayer 
to today’s high-powered, hand- 
some vehicles. Use The Power 
To Go as a handy reference 
book, as a vital tool in your 
office library, as entertaining 


reading for your whole family. 


THE POWER 


TO GO 


The Story of the 
Automotive Industry 
by MERRILL DENISON 
Illustrated with photographs; glossary of 
automotive terms bibliography; ap- 
pendices; index A volume in the Amer- 
ican Industries Series. 





ORDER YOUR 
COPY TODAY. $5 


ANSWERS TO 
QUESTIONS 
Jean d' Hautefeuille 

& Charles Huygens 
1792 

The Duryea 


Electric 
self-starter 


5. Approx. 2.500 
6. Nearly ©'4 billion 


see ee oe ee eee ee 

Io your bookseller, or 

DOUBLEDAY & CO., Inc. 

Dept. Al, Garden City, N. Y 
Send me copies of The Power To 
Go at $5.00 each. I understand that if 
I'm not completely satisfied I may re- 
turn the book within ten days—in sale- 


able condition—-and my money will be 
refunded 


NAMI 
ADDRESS 
CITY ZONE STATE 


(Please add state and local tax where necessary 


ble. It is freely admitted by most 
copper producers that the present 
price for their metal is too high for 
their best interests, and fabricators 
who have been obliged to pass the 
higher price along to their customers 
are distinctly unhappy over it. They 
declare that substitution is encour- 
aged and future growth is reduced, 
all of which will become apparent in 
time to their detriment. 

With this in mind, it is not surpris- 
ing that many of the more important 
fabricators are hastening to get into 
aluminum, and installing facilities to 
manufacture the cheaper metal when 


their customers call for it. 


Strong European Demand 
Supports Price 


However, there is another school of 
thought that isn’t so certain that the 
copper price will decline. The British 
Metal Corporation in its annual re- 
view inquires if the impact of mod- 
ern technology and spreading indus- 
trialization on the overall demand for 
copper may not have been vastly un- 
derrated, and asks if the market is 
not sign-posting a sided de- 
mand for copper in the developing 
electronics 


many 
new age of atoms and 
which will grow faster than it will 
falter through materials substitution. 

It’s also true that substitution of 
aluminum for copper is much mor: 
easily accomplished on paper than in 
the field. users 
have found that substitution involves 
redesigning or 


Some large copper 


either broad product 
substantial changes in manufacturing 
processes, with a final expense as 
high or higher than the cost of using 
copper even at present prices. 

Perhaps the strongest argument fo1 
expecting continued strength in cop- 
per demand is to compare per capita 
consumption here and abroad. In the 
United States it comes to 15 pounds, 
but only 1.8 pounds per capita 
throughout the world excluding this 
country. If undeveloped countries be- 
come more technically advanced with 
higher living standards, world per 
capita use should advance amazingly 
and provide a ready market for the 
larger output envisioned in the years 
ahead. 

Scrap copper advanced to 45 cents 
a pound, then slipped back to 44 cents 
following more supplies to the smelt- 
ers. This was equivalent to about 51 
cents for refined metal delivered 90 
days hence and is a pretty good in- 
dication that few fears are held for 
the price up to mid-year. Custom 
smelters got about 54 cents for April- 
May delivery but the tonnage they 
have to offer is small. 

(Turn to page 130, please) 


WISH | HAD ORDERED 
FROM GARRETT 


They never let you down on deliver- 
ies when you have to keep produc- 
tion going full speed. 

You get what you order when you 
order it .. . from Garrett. No waiting 
for late shipments. You can’t beat 
Garrett service. No worries about 
Garrett quality. Every Garrett 
washer, hose clamp, stamping or as- 
sembly is right up to the peak of 
quality. High quality is assured by 
Garrett's “statistical quality control” 
system. 

Next time no more headaches for 
me. I'll order from Garrett. Why don’t 
you do the same when you need... 


LOCK WASHERS 

FLAT WASHERS 

HOSE CLAMPS 
STAMPINGS 


Manufactured by 


GEORGE K. GARRETT CO., Inc. 
Philadelphia 34, Pa. 





PROVEN. 
FORGING 


“ 


MACHI 


i XN 4” upset forging machine 
with the most powerful grip ever built into ANY forging 
machine. Plus additional Nitroloy liners for 
even greater product accuracy. Other improvements insure 


The whole story 1s told in this new cata- 
log of the complete line of ACME XN 
Forging Machines showing all models 
with specifications and details of con- 
struction PLUS fifteen illustrated techni 
cal articles explaining in detail some of 
the modern methods of upset forging on 
unusual pieces. 


It's Yours For The Asking! 


Higher Output, Lower Maintenance, 


and Longer life. 


ACME MACHINERY DIVISION e 1209 W. 6GSth St., Cleveland 2, Ohio 


ESTABLISHED 1882 


“ACME” FORGING + THREADING » TAPPING MACHINES + ALSO MANUFACTURERS OF “HILL” GRINDING AND POLISHING MACHINES » HYDRAULIC 
SURFACE GRINDERS » “CANTON” ALLIGATOR SHEARS » BILLET SHEARS + PORTABLE FLOOR CRANES + “CLEVELAND” KNIVES + SHEAR BLADES 
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a Cat Diesel Tractor— 
ALWAYS! 


Problem: a 30-ton Caterpillar D9 
Diesel Tractor; provide gasoline 
starting engine with choke and 
throttle controls that always work! 


Caterpillar engineers solved this one 
with a 56” Teleflex control linkage. 
Running from the dashboard to the 
gasoline starting engine, the closed 
Teleflex system follows a curved path 
and is armored for complete protection. 
With Teleflex, operators find that the 
starting controls of their big yellow 
D9s work regardless of ice, snow, mud 
or dust. There’s no wobble, no rattle; 
the controls retain their “feel’’ and 
accuracy. 


ANOTHER CONTROL JOB— 
SOLVED WITH TELEFLEX! 
Teleflex is a compact, single-path 
control linkage that follows any 
desired devious route. A flexible, 
rack-like cable, operating through 
recisely drawn conduit, transfers 
inear, arc, or rotary controlling 
motion as tension or compression 
push-pull motion. Wherever rotary 
motion, up to a full revolution or 
more, is required, the cable helix 
meshes precisely with a hobbed 
control wheel. 


A VARIETY OF 
CONTROL APPLICATIONS 


plus product, design and 
engineering information, are 
illustrated in descriptive Bulle- 
tin 500. Send for a copy to TEL- 
EFLEX INCORPORATED, 
125 S. Main. Street, North 


Wales 1, Pa. 


TELEFLEX 
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METALS 


(Continued from page 128) 


Zinc Price Unlikely to Rise 


The most recent zinc statistics 
hardly justify any hope for an early 
increase in the price, in fact many 
producers would be happy to have 
definite assurance that the present 
13% cent level would hold unchanged 
for the rest of the year. 

In February the daily rate of pro- 
duction continued at a record high 
figure of nearly 3000 tons. Domestic 
shipments were lower, because of the 
shorter month, but consignments to 
government account picked up sharp- 
ly while exports fell. Unfilled orders 
declined 15,000 tons and the backlog 
was down 27,700 tons from a year 
ago. 

Without much doubt the demand for 
Special High Grade metal has been 
adversely affected by the cut-back in 
auto production. A substantial pro- 
portion of the diecasters’ output nor- 
mally goes to Detroit. Producers are 
hopeful that the salutary steps being 
taken to reduce dealers’ stocks of cars 
will result in renewed activity at 
manufacturers’ plants, and with it 
improved business for the diecasters. 





AUTOMOTIVE 
INDUSTRIES 
hoes into 
Leading 
Plants in the 
Automotive 
and Aircraft 


Industries 














760 West Polk Street, Chicago 7 


Lead Unchanged 

While lead prices abroad have at 
times been high enough to divert 
some Mexican lead away from this 
country, it is not expected that the 
will be raised. Con- 
sumption is good but not record 
breaking. Last year total use of lead 
1,200,000 tons, about 
100.000 tons more than 1954, As 
usual, battery manufacturers took 
about one-third the total output. The 
auto output has affected 


domestic price 


came to over 


decline in 
the lead demand somewhat. 


Nickel in High Demand 


Nickel still The 
official price, established by Interna- 
tional Nickel, has been rigorously 
maintained since 1954 at 64% 
a pound but this does little good to 


continues scarce. 


cents 


users who must have metal in excess 
of their allotments. If they must step 
into the black market, they will have 
to pay up to $3 a pound. Stainless 
steel scrap, of the 18-8 type, sells as 
high as 20 cents a pound. Producers 
blame for the scarcity. 
The is presently taking 
about 40 per cent of the production. 
It’s expected that Free World output 
may increase slightly in 1956, but not 
enough to ease the market appreciably. 


stockpiling 
Government 


_ to work 
' for YOU... 


the 


UTHILL 
SPRING engineer 


He knows how to make leaf springs serve your 
purposes better, more economically. He knows 
more answers than there are in the book — be- 
cause he has all the Tuthill know-how gained in 
76 years of building and improving leaf springs 
and their application. 

ASK HIS ADVICE. . 


. without obligation! 


TUTHILL 


SPRING CO. 


Ilinois 
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SIMONDS 


ABRASIVE CO. 
PHILADELPHIA, PA. 






SIMONDS 


ABRASIVE 








bt ° G 
°c 6 








You'll find it 
HERE! 


. . . Just about every kind of grinding wheel you can 





think of . . . from the smallest mounted wheel to the largest 
roll grinding wheel. Simonds makes them all 


all top quality and engineered for your jobs! 


Get the Simonds Data Book and Stock List 
with Consumer Net Prices—and you're set to get 


the grinding wheels you need, quickly! 


YOUR SIMONDS 
DISTRIBUTOR 





SIMONDS ABRASIVE COMPANY «+ PHILADELPHIA 37, PA. LOCAL STOCK 
FAST SERVICE 


Branch Warehouses: Boston, Detroit, Chicago, Portland, San Francisco. Distributors in Principal Cities 


Division of Simonds Saw and Steel Co., Fitchburg, Mass. 


Now available to the 


Automotive Industry! 
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TANGENT 


BENDING 


of structural parts 


For New Production Speed 


/])) 


i fi 


Struthers Wells Tangent Bending of preformed mate- 
rial—industry’s most modern aid to fast, economical 
metal styling—is now available for automotive pro- 
duction lines. After intensive development and use in 
appliance manufacture, Tangent Bending is ready for 
the most efficient automated processes in the auto- 


STRUTHERS WELLS 


and Economy 


Model 12 TB6é Open End Tangent Bender 
with automatic load and unload. Workpiece 
shown is automobile seat post. 


motive industry, eliminating many present wipe bend- 
ing problems and high tool maintenance. For full infor- 
mation on the Tangent Bending potential for your own 
operations, send drawings and anticipated production 
requirements to us in strict confidence. Our recommen- 
dations will go forward promptly, without obligation. 


CORPORATION 


Machinery Division TITUSVILLE, PENNSYLVANIA 
Offices in Principal Cities 


STRUTHERS WELLS PRODUCTS: 


FORGE DIVISION 


and Low Pressure . - Water Tube 


Pressure Vessels 
Fire Tube . |. Package Units Strai 


es er 
BOILER DIVISION Eeaperstors . ea chan " wining 
BOILERS for Power and Heat . . ra Crankshafts . a and Blending Unit ~ Quick Opening 


Doors 








FEY incrng eit 


s off for SAFE-WAY * 


ok x 


* Safe-Way School Bus, built by Marmon 
Herrington Co., Inc., Indianapolis, Ind 


Young Side-Mounted Radiators 
keep 182-hp. 
bus engines cool 





The Problem: To select 
an engine-cooling radiator 
built for easy accessibility 
and efficient upkeep. 


How Poung solved it 


Young Radiator Company A. 
built a pressurized, heavy- 
duty fin type unit with a 
compact, 625-square-inch 
frontal area. This Young 
Radiator was side-mounted 
at rear of bus for conven- 
ience and safety. It cools a 
heavy duty 332-cu.-in. over- 
head valve V-8 engine de- 
veloping 182 hp at governed 
engine speed. 


ret Young /aler 


to work for you... 
Solving heat transfer problems is what we do 
best because it is our very reason for being. You, 
too, can harness the power of Young engineering 
talent. Write, wire or call without obligation. 


Young 


HEAT TRANSFER ENGINEERS FOR INDUSTRY 


Heot Transfer Products for Automotive, Heating, Cooling, Air Conditioning Products | 
Aviation and Industriel Applications, for Home and Industry. 


Executive Office: Racine, Wisconsin, Plonts af Racine, Wisconsin, Mettoon, Iilinols 











Young Stamped 
Tank Radiator 


Fully-soldered, double lock- 
seam tubes. 


. Full wrap-around, terne 
plate side members. 


- Double-grip 2-way headers. 
. Capacities to 300,000 btu /hr. 
Write Dept. 106-D 
for FREE Catalog 


——— 


UNG 


RADIATOR COMPANY 


RACINE, WISCONSIN 
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ALL sizes: 


a . | 
ANY QUANTITY S*™ \ 


% - J — 
(im EDIATE petivery: 
— , 


SS 


CORBIN Seif-Tightening HOSE CLAMPS 


Size? Amount? When wanted? Just name it! Whether it's 
@ separate repeat order or a regular shipment, you can be 
sure that your supply of CORBIN Hose Clamps will dovetail 
perfectly with production scheduling. All sizes for hoses 
from 4%” to 25%’ diam. are always available for immediate 
delivery in any amount — even large emergency shipments! 
And, of course, with every CORBIN Clamp you'll be getting 
the superior material and workmanship that assure you 
positive, everlasting seals. 


Provide your production lines with a dependable, smooth- 
flowing supply of America’s top quality hose clamps. 
Specify CORBIN. Write or phone for 

complete details. Corbin Hose Clamp 

Div., The American Hardware Corp., 

New Britain, Connecticut. 


The Original Manufacturer of 
Self-Tightening HOSE CLAMPS 





STAMPINGS 


Produced economically in our modern 
plant for: 


AUTOMOTIVE, INDUSTRIAL EQUIPMENT, 
AIRCRAFT, AGRICULTURAL INDUSTRIES 
AND OTHERS; will boost your output at 
material savings. 


Our production, engineering and tool-room 
facilities are geared to the volume usage of 


your industry. 


Send us your inquiries 


LANSING STAMPING COMPANY 


1157 So. Penn. Ave. 
Lansing 2, Michigan 


Serving Industry Since 1914 
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NEW 


for selective operation of automotive air conditioning and 








NOW... 
1S THE TIME TO CALL 


Tub wlar Rivet 


...- about fasteners 


pat 


Ask Piseter Rivet for help with your fastening 
problems during the design stage. This is when the 
right rivet in the right location, and the right assembly method 
can be recommended. It will save your time, keep fastening 
costs and production time down, insure fast delivery. 


You may profit by Tubular’s experience in 
answering requirements such as hard-to-react. 
fastener locations . . . close spacing . variable 
production rates to match changing conditions. . 
special purpose fasteners. Tubular rivets of all types 
single or Multi-Head, manual or automatic machines to 
set them competent engineering counsel . all add 
up to a better fastening method for you. 


Send prints or sample assembly to Tubular today. 


ubular Rivet 
£ Stud Company 
WOLLASTON (QUINCY) 70, MASS. 


BRANCH OFFICES: BUFFALO + CHICAGO 

DALLAS «+ DETROIT + INDIANAPOLIS 

LOS ANGELES + NASHVILLE + NEW YORK CITY 
PHILADELPHIA «+ ST.LOUIS + SAN FRANCISCO 


See your local classified directory for phone numbers. 


NEWEST TECHNIQUE IN FLAT VERTICAL STORAGE 


TEMPLA-FILE 


TRADEMARK 


Stores Templates, Patterns, Wiring Diagrams, Gaskets 


No digging through a confusing mess here. Simply open the 
folding desk, consult the built-in card index and roll out the 
desired panel. 

@ 2,880 square feet of ver- 
tical filing space. 

@ Each panel supports 600 
pounds. 


@ Requires less than 25 
square feet of floor space. 
@Ruggedly built for indus- 
try; attractive enough for a 
showroom. 

@ Request Bulletin No. 100 for complete 
specifications and prices. 


DELUXE METAL FURNITURE CO. 
433 Struthers Street WARREN, PA. 
A DIVISION OF THE ROYAL METAL MFG. COMPANY 


t Synthetic rub- 
i A Cc A D | A ber extrusions 
i molded shapes 
sheets. Cut parts 
produced to clos- 
esttolerances and 
ee oe 
specifications 


PRODUCTS. 


ESTERN FELT WORKS 
4021-4139 W. Ogden Ave., Chicago 23, Ill. 
Offices in Principal Cities 


New RAWLS Relaying 


TRACKWORK of ALL KINDS 
LIGHT RAILS—12% TO 60+—20'0" & 30°0" 
HEAVY RAILS—60% TO 100+—30'0" & 33°0° 
JOINT BARS, BOLTS, TIE PLATES, SPIKES & 
TOOLS, FROGS, SWITCHES. STANDARD & 
SPECIAL TRACKWORK. 

SEND US TOUR INQUIRIES 


KASLE STEEL CORPORATION 


SOT 506 FOOTEVELT FARE ANNEX, BETROIT 37, MICH —FHONE TrFTaRT 64088 
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Syuchre-Start Products, Tne. 
8151 N. RIDGEWAY AVE. © SKOKIE, ILL. 
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FINEST to the COARSEST 
IN PERFORATED METALS 


AND WIRE CLOTH 


and FERGUSON 
specializes in porhection 


When you need perforated metals, Ferguson 
is the place to send your requirements. Write 
to us about your specifications. We specialize 
in small perforations. 


130-140 ERNEST STREET, PROVIDENCE 5, RHODE ISLAND 
SEND FOR CATALOGUE 


BY MiIt*sS ¢€ Oo 


NO. F850 


BODY-FORM POSTURE DESIGN 
FOR IMPROVED WORK-POWER 


Designed to improve the road-ability 
and comfort-factor of many types of 
mobile equipment. Full cushion 
roomy seat equipped with per- 
manently aligned synchronized ‘‘no- 
sag’ springs and foam rubber topper. 
Contour back rest deepiy cushioned 
with foam rubber and jute felt. Snap- 
on detachable arm rests add to oper- 
ating comfort and seat versatility. 
Ball type seat adjuster with finger- 
lift handle. Get the complete facts 
on this popular Milsco “Champion” 

. . one of the finest cushion seating 
products of our more than quarter 
century experience. 


SOLD ONLY TO MANUFACTURERS 
OF ORIGINAL EQUIPMENT 





MILSCO MANUFACTURING COMPANY, 2730 N. 33RD STREET, MILWAUKEE 45, wis. 
aed: BPs 
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Coming: soon... 


A new and modern automotive 


parts manufacturing facility 


I, a few months Thompson will begin 
operations in a new, modern parts manu- 
facturing facility now nearing completion 
in the Detroit area. This new plant will 
employ the latest methods and equipment 
available to provide low cost, efficient 
manufacture of chassis parts. 

Chassis design improvement has become 
an increasingly important factor in the 
automotive industry’s future planning. 


This, plus the tremendous acceptance of 


Thompson steering linkage and other chassis 


parts has made Thompson’s latest expan- 
sion necessary. 

Finer steering linkage and suspension parts, 
new and advanced manufacturing techniques, 
better customer service—these are but some 
of the advantages Thompson will offer when 
its new Detroit plant begins operations. 


Have your engineers call on Thompson 
to help develop your steering linkage and 
suspension. Write, wire or phone Thompson 
Products, Michigan Division, 7881 Conant 
Ave., Detroit 11, Michigan, WAlnut 1-5010. 


You can count on Thompson Products 


Michigan Division: Detroit + Fruitport * Portland 


HOW THOMPSON STEERING-LINKAGE PARTS ARE "“TORTURE-TESTED”: 


Double-Tested— week after week, 24 hours a In Addition —these parts undergo further Results? —These “torture tests”, followed 


by skilled analyses by experienced Thomp- 


tal and standard steer- road... not only on average highways, but son engineers, result in the finest possible 


day, extra-severe punishment is dealt out to tests in standard-model cars out on the open 
Th ’ ; 





P s il 
ing linkages, suspension ball joints, and 
other chassis parts. reads. 
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also on rutty, muddy and snowbound back linkage and suspension systems for cars, 


buses, trucks, tractors. 











. Since 1925 our engine bearings have been 


specified by leading engine manufacturers. 


2. The great emphasis we place on research, 
precision-control and product testing enables 
us to meet the most rigid engineering 


requirements. 


3. Two modern plants permit us to handle 
small orders or big production runs with 


equal facility. 


4, New improved processes provide produc- 
tion economies that make our quotations 


decidedly to your advantage. 


Steel-backed, copper, lead and aE: “@ 


aluminum alloy-lined bearings are 


DETROIT ALUMINUM & 
BRASS CORPORATION 


DETROIT 11, MICHIGAN 


lead-tin over-plated to customer's 





| 
| specifications. 
Plants at Detroit, Michigan and Bellefontaine, Ohio | 
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Again, Zollner engineering leadership provides an- 
other great piston development to engine builders. 
The new Zollner ‘‘Perma-Groove” gives sensationally 
longer life to pistons and rings, prevents blow-by, 
minimizes oil consumption. The light weight seg- 
mental steel section incorporates high wear resistance 
in the top ring groove plus the advantage of cool 
operation. Designed especially for gasoline engine pis- 
tons, “Perma-Groove” is the quality, low-weight and 
low-cost companion to the popular “Bond-O-Loc” piston 
for Diesel engines. We suggest an immediate test of 
“Perma-Groove” advantages for your gasoline engine. 


*T. M. Reg. Pat. App. For 


ZOLLNER 


ADVANCED 
ENGINEERING 


PRECISION 
PRODUCTION 


wir ENGINE (a OEY AO) G3 


BUILDERS 


FRONT VIEW SECTION 


OUTSTANDING ADVANTAGES a if ; 
OF ZOLLNER “PERMA-GROOVE” LLL 
TOP RING SECTION CROSS SECTION 


1. Individual steel segments eliminate continuous 
band expansion problem. 

2.Segments securely locked to prevent radial 
movement. 

3. Dovetailed edges keep steel segments securely 
in plane with groove. 

4.75% steel bearing area for wear resistance. 

5.25% aluminum bearing area for heat conduc- 
tivity and cool operation. 

6. Light in weight. 
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THERE ARE Nes BETTER AXLES, AT ANY PRICE! 


Since 1915, Manufacturers of: One-Piece Tubular Heavy Duty Trailer 
Axles, Front Axles for Trucks, Busses, and Off-Highway Equipment; 


Low-Bed Machinery Trailer Axles; Heavy-Duty Vacuum and Air Brakes. 


SHULER AXLE COMPANY, Incorporated, LOUISVILLE, KENTUCKY 
SUBSIDIARY OF FULLER MANUFACTURING COMPANY yj 


SALES OFFICES in CHICAGO, DETROIT, OAKLAND and TULSA 
WEST COAST WAREHOUSE SOUTHWEST WAREHOUSE / 
Oakland, California Fort Worth, Texas / 
2 / 





